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INTRODUCTION  BACKGROUND  AND  ISSUES 


A.  THE  MERGING  OF  COMPUTER  AND  COMMUNICATIONS 
TECHNOLOGIES 


• In  March  1976,  INPUT  published  the  "Economics  of  Computer /Communications 
Networks  and  their  Future  Impact."  This  study  analyzed  impacts  of  the 
integration  (and  interaction)  of  large  scale  systems,  minicomputers  and 
intelligent  terminals  into  computer/communications  networks.  The  report 
emphasized  the  necessity  to  evaluate  al  I aspects  of  such  networks:  large  scale 
systems,  minicomputers,  terminals,  mass  storage,  communications  technology 
and  services,  and  associated  network  software. 

9 Since  technological  developments  are  progressing  unevenly  in  the  various 
areas,  there  are  changing  cost  trade-offs  in  a given  network  environment  at 
different  points  in  time.  Therefore,  the  establishment  of  a logical  frame  of 
technological  reference  is  necessary  in  viewing  developments  in  any  specific 
area  such  as  "large  scale"  mainframes. 


B.  THE  ROLE  OF  LARGE  SCALE  SYSTEMS 


• In  1 976,  INPUT  defined  a large  scale  system  as  being  equivalent  or  greater  in 
power  than  an  IBM  System  370/168,  costing  more  than  $4  million,  and  having 
the  following  "proper"  functions: 
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Heavy  computation. 


Transaction  processing  against  large  data  bases. 

RJE  replacement  of  smaller  standalone  batch  systems. 

Because  minicomputers  (and  microprocessors)  were  concluded  to  have  superior 
processing  price/performance,  it  was  projected  that  large  scale  systems  should 
not  perform  the  following  functions: 

Network  control. 

Scientific  timesharing. 

Program  development  and  maintenance. 

Simple  transaction  processing. 

Collection,  editing  and  display  of  data. 

Servicing  of  "dumb"  terminals. 

Since  large  scale  systems  are  burdened  with  oppressive  software  overhead,  it 
was  projected  that  there  would  be  a tendency  to  conform  to  the  "proper" 
distribution  of  functions  associated  the  price/performance  characteristics. 
This  would  result  in  ^0%  of  the  data  processing  functions  performed  by  large 
scale  systems  being  off-loaded  to  minicomputers  and  intelligent  terminals  by 
the  mid  1980s. 

INPUT  also  stated  that  both  OS  and  VS  were  not  designed  to  support 
computer/communications  networks,  but  were  merely  the  evolution  of  con- 
cepts in  existence  when  System/360  was  announced  in  1964. 
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• Users  were  advised  against  attempting  to  implement  large  scale  data  base 
systems  using  available  generalized  data  base  systems  (IMS)  since  these  were 
not  designed  in  anticipation  of  networks. 

• The  proper  role  of  large  scale  systems  (and  associated  software  problems)  have 
not  been  materially  affected  by  developments  since  1976.  The  major  change, 
as  anticipated,  has  been  the  large  scale,  price/performance  improvement 
which  resulted  primarily  from  competition. 


C.  LARGE  SCALE  SYSTEMS  DEVELOPMENTS  SINCE  1 976 


• In  October  1976,  INPUT  published  "Amdahl  as  a Viable  Alternative  to  IBM" 
which  presented  a detailed  technical  analysis  of  the  Amdahl  470  V/6  versus  the 
IBM  370/168  (and  expanded  the  analysis  to  include  the  IBM  370/158  because  of 
the  Itel  plug-compatible  ASS).  INPUT  concluded: 

Amdahl  superiority  in  hardware  price/performance  was  significant 
enough  to  warrant  consideration  by  large  scale  IBM  users,  and  that 
Amdahl  should  be  successful  in  penetrating  this  market. 

The  worldwide  market  for  large  scale  systems  was  large  enough  so  that 
IBM  could  tolerate  the  penetration  until  the  announcement  of  new 
technology  and  architecture  (approximately  24  months). 

IBM  would  not  "overreact"  by  getting  into  a "horsepower"  race,  but 
would  make  only  modest  pricing  and  technological  improvements  during 
the  interview  period. 

• In  March  1977,  IBM  announced  the  3033  and  three  days  later  Amdahl 
announced  the  470  V/7.  Practically  overnight,  large  scale  price/performance 
improved  by  a factor  of  four!  This  was  the  most  aggressive  price/performance 
announcement  in  IBM's  history  and  it  was  prompted  primarily  by  two  things: 
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While  the  financial  impact  of  plug-compatible  mainframes  could  be 
managed,  the  threat  to  account  control  could  not  be  tolerated. 

IBM’s  strategy  to  move  customers  toward  its  software  oriented  Systems 
Network  Architecture  (SNA)  required  improved  hardware  price/perfor- 
mance. MVS,  IMS,  VTAM,  NCR  and  the  newly  announced  ACF  could  use 
most  of  the  processing  power  of  a 370/168  and  still  not  provide 
satisfactory  performance. 

INPUT  published  an  impact  study  entitled,  "The  New  Hardware  Economics"  in 
June  1977  in  an  effort  to  put  the  rapidly  changing  large-scale  environment  into 
perfective.  The  purpose  of  this  bulletin  is  to  evaluate  and  update  the 
projections  made  in  that  report.  The  large  scale  announcements  projected  in 
June  1 977  for  1 977-1978  are  contained  in  Exhibit  1-1 . 

In  October  1977,  IBM  announced  the  3031  and  3032  (exactly  as  predicted  by 
INPUT).  The  performance  characteristics  of  these  processors  are  as  follows: 

The  3031  was  announced  with  internal  performance  of  2.0  to  2.5  times 
that  of  the  3148  processor.  This  translates  into  0.9  to  1.2  times  the 
370/158-3.  INPUT'S  projection  was  l.l  times  the  370/158-3. 

The  3031  was  announced  with  a price  of  $1.1  million.  INPUT'S 
projection  was  $ 1 .2-1 .5  million. 

The  price/performance  of  the  3031  was  projected  to  be  2.7  times  the 
158-3  (at  prices  prior  to  3/77).  The  actual  price/performance  Is  2.6  to 
3. 1 (see  Exhibit  1-2). 

The  3032  was  announced  with  internal  performance  of  2.5  to  3.0  times 
that  of  the  370/ 1 58-3.  INPUT'S  projection  was  3.0  times  the  370/ 1 58-3. 

The  3032  was  announced  with  a price  of  $2. 2-2. 5 million  (depending  on 
the  number  of  channels).  INPUT'S  projection  was  $2.2  to  $2.5  million. 
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EXHIBIT  1-1  ^ 

ANTICIPATED  LARGE  SCALE  IBM  MAINFRAME  ANNOUNCEMENTS 

1977-78 


PROCESSOR 

INTERNAL 

PERFORMANCE 

PRICE  RANGE 
($  MILLIONS) 

PRICE- 

PERFORMANCE 

370/158-3 

(OLD  PRICES) 

1.0 

— 

1.0 

303  r 

1.1 

$ 1.2-1.5 

2.7 

3032^ 

3.0 

$2.2-2.5 

4.5 

3033  TCr* 

9.5 

$ 4.B-5.3 

6.5 

3033  TC2^^ 

10.6 

$ 5.0-5.5 

7.0 

^INPUTS  PROJECTIONS  OF  NEW  PRODUCT  OFFERINGS 
^^TIGHTLY  COUPLED  ALTERNATIVES  OF  THE  3033  (EITHER  AP  OR  MP) 


REPRINTED  FROM  "THE  NEW  HARDWARE  ECONOMICS"  JUNE  1977 
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Price/performance  of  the  3032  was  projected  to  be  4.5  times  the 
370/158-3  (at  prices  prior  to  3/77).  The  actual  price/performance  is  3.8 
to  4.3  (based  on  the  mean  of  the  announced  performance  range).  (See 
Exhibit  1-2.) 

• The  projections  provided  in  "The  New  Hardware  Economics"  were  quite 
accurate  with  respect  to  the  3031  and  3032. 

• In  March  1978,  IBM  announced  a 3033MP  (INPUT  predicted  either  a 3033AP  or 
3033MP).  The  performance  characteristics  are  as  follows: 

The  3033MP  was  announced  with  internal  performance  of  1.6  to  1.8 
times  the  3033.  This  translates  into  7.8  to  8,8  times  the  370/158-3. 
INPUT  had  projected  10.6  (computer  at  the  high  end  of  a 1.7- 1, 9 times 
the  3033EF).  (See  Exhibit  1-2.) 

The  3033MP  was  announced  with  a price  of  $7.2  million  (4  meg  per 
processor).  INPUT'S  projection  was  $5.0  to  $5.5  million. 

The  price/performance  was  projected  to  be  7.0  times  the  370/158-3. 
The  actual  price/performance  is  4.0  to  4.6. 

• The  price  and  price/performance  of  the  3033MP  was  a surprise  (of  the 
unpleasant  kind).  However,  the  announcement  was  significant  and  is  therefore 
analyzed  in  considerable  detail  in  the  next  chapter. 


D.  CURRENT  PRICE/PERFORMANCE  RATIOS 


• The  announcement  of  the  3031  and  3032  prompted  the  general  publication  of 
misleading  information  concerning  the  performance  of  large  scale  IBM 
systems.  This  confusion  did  not  result  from  IBM's  "upgrade  announcement" 
which  related  the  3031  performance  to  the  370/148  and  the  3032  performance 
to  the  370/158-3  - but  rather  from  the  fact  that  the  3031  was  a 370/158-3,  and 
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EXHIBIT  1-2 


PRICE-PERFORMANCE  COMPARISONS- 
LARGE  SCALE  IBM  AND  AMDAHL  MAINFRAMES 


PROCESSOR 

INTERNAL  ® 
PERFORMANCE 

PRICE-  ® 
PERFORMANCE 

3031  P/P  © 

ADJUSTED  UNADJUSTED 

3032  ® 
P/P 

370/158-3 

1.0 

1.0 

— 

— 

(Prices  Prior  3/77) 
370/158-3 

1.0 

1.4 

(Prices  After  3/77) 
3031 

1.1 

2.6(3.1)  © 

1.0 

1.0 

— 

370/168-3 

2.9 

2.3 

0.7 

0i6 

0.5 

3032 

2.75 

3.8  (4.3)  © 

1.4 

1.1 

1.0 

470V/5 

3.3 

5.0 

1.6 

1.3 

1.2 

3033 

4.9 

4.9  (5.6)  © 

1.8 

1.4 

1.3 

470V/6-II 

5.1 

6.5 

2.1 

1.7 

1.5 

470V/7 

7.4 

7.4 

2.4 

1.9 

1.7 

3033MP 

8.3 

4.0  (4.6)  © 

1.5 

1.2 

1.1 

® INTERNAL  PERFORMANCE  DOES  NOT  INCLUDE  PERFORMANCE  IMPROVEMENT 
OBTAINED  THROUGH  SYSTEM/370  EXTENDED  FACILITY  (370/158-3=1) 

® PRICE-PERFORMANCE  BASED  ON  4 MEGABYTE  MAIN  MEMORY  & 12  CHANNELS. 
(PRICE-PERFORMANCE  ADJUSTED  FOR  “NON-CONFORMING"  SYSTEMS  - 
370/158-3,  3031 , AMD  AH  L 470V/6-!  I) 

® PRICE-PERFORMANCE  RATIOS  WITH  & WITHOUT  ADJUSTMENT  FOR  3031 
CHANNEL  LIMITATION  (3031  EF=1) 

@ PRICE-PERFORMANCE  RATIOS  (3032  EF=1) 

® PRICE-PERFORMANCE  IN  PARENTHESIS  IS  ADJUSTED  TO  REFLECT  SYSTEM  370 
EXTENDED  FACILITY. 
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the  3032  was  a 370/168-3.  The  problem  was  in  a set  of  "CPU  Power"  figures 
which  use  the  IBM  360/50  as  a base  and  which  have  been  widely  accepted  In 
the  industry.  Unfortunately,  these  figures  established  an  erroneous  relation- 
ship between  the  370/158  and  168  and  this  error  has  been  perpetuated  by 
numerous  consultants  and  publications.  This  in  turn  has  caused  gross 
distortions  in  the  price/performance  ratios  of  large  scale  IBM  (and  IBM 
compatible)  systems. 

It  The  price/performance  comparisons  presented  in  Exhibit  1-2  were  developed  in 
the  following  manner; 

A mode!  was  used  to  evaluate  the  actual  instruction  execution  times  of 
each  individual  machine  instruction.  This  model  was  run  on  the  IBM 
370/158  and  168  and  the  Amdahl  470  V/6  several  times.  (Partial  results 
were  published  in  "Amdahl  As  A Viable  Alternative  To  IBM.") 

A "kernel  analysis"  was  also  run  on  all  three  systems.  This  analysis 
determined  how  "commercial"  and  "scientific"  operation  environments 
would  differ.  The  internal  performance  ratios  between  the  158,  168  and 
470  V/6  were  established  based  on  the  commercial  ratio  (which  was 
lower). 

The  ratios  which  were  established  have  been  further  checked  against 
user  benchmarks  (and  often  analyses)  and  have  been  found  to  be  within 
acceptable  limits. 

The  internal  performance  ratios  for  announced  systems  are  established 
by  taking  the  mean  announced  performance  in  relationship  to  the  base 
systems.  In  this  manner,  the  3031,  3032,  3033,  470  V/5,  470  V/6-11,  470 
V/7,  and  3033MP  were  established. 

The  System/370  Extended  Facility  was  not  considered  in  the  internal 
performance  ratios  since  it  is  software  dependent.  However,  its 
potential  impact  on  price/performance  is  presented. 
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The  standard  configuration  used  contained  4 megabytes  of  main  memory 
and  !2  channels.  Systems  which  deviate  from  the  standard  (370/158, 
3031,  and  Amdahl  470  V/7)  were  adjusted  when  computing  price/perfor- 
mance. This  adjustment  resulted  In  lower  price/performance  for  the 
370/158  and  303!  (channel  limitations)  and  improvement  for  the  470  V/6 
which  has  16  inboard  channels. 

It  is  obvious  that  the  370/158  and  168  are  not  competitive  at  the  published 
prices,  but  delivery  schedules  and  the  used  computer  market  could  extend  their 
effective  lives.  (INPUT  will  track  residual  value  of  all  large  scale  systems  on 
a continuing  basis.) 

It  also  becomes  apparent  that  the  370/158  and  3031  do  not  really  qualify  for 
the  classification  of  "large  scale  systems"  since  economy  of  scale  appears  very 
distinctly  above  that  level.  Therefore,  the  best  base  to  consider  for  future 
consideration  of  large  scale  systems  is  the  3032. 
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M FUTURE  LARGE  SCALE  SYSTEMS 


FUTURE  LARGE  SCALE  SYSTEMS 


A.  THE  COMPETITiVE  ENVIRONMENT  ( 8978-1983) 


® INPUT,  in  the  past,  considered  that  any  IBM  hardware  announcements  prior  to 
1980-81  would  be  of  an  interim  nature,  aimed  at  combating  a specific 
competitive  situation  (and  correcting  weaknesses  in  the  System/370  line 
created  by  the  announcement  of  the  3033).  The  announcements  of  the  last 
year  complete  our  predictions  of  large  scale  systems  development  prior  to  the 
announcement  of  a new  IBM  product  line  in  the  1980-81  timeframe. 

• Despite  IBM's  significant  price/performance  improvement,  other  vendors  have 
been  able  to  keep  pace.  Both  Amdahl  and  ITEL  are  prospering  in  the  IBM 
compatible  mainframe  business. 

• It  is  rumored  that  IBM  has  received  orders  for  the  30XX  series  which  exceed 
the  total  processing  power  and  main  memory  of  its  installed  base.  On  the 
surface,  the  demands  for  large  scale  computer  power  appear  extremely  strong 
(even  for  technology  which  is  not  state  of  the  act). 

• The  "New  Hardware  Economics"  stated  that  after  the  announcement  of  the 
3032,  Amdahl  might  respond  by  making  price  adjustments  on  the  470  V/5  and 
470  V/6-II.  INPUT  projected  that  Amdahl  would: 

"Adjust  the  price  of  the  470  V/6-11  to  that  of  the  V/5." 

"Lower  the  price  of  the  V/5  to  approximately  $2  million. 
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The  price  adjustments  to  the  Amdahl  systems  have  been  made  in  two  steps  and 
the  results  are  as  follows: 

The  470  V/6  has  been  adjusted  from  $3.3  million  to  $3  million  to  $2.7 
million.  The  original  price  of  the  470  V/5  was  $2.65  million,  so  the 
projected  price  change  has  occurred. 

The  470  V/5  has  been  adjusted  from  $2.65  million  to  $2.4  million  to  $2.3 
million,  so  there  is  still  some  cushion  before  reaching  the  $2  million 
predicted. 

At  the  present  time,  both  the  470  V/5  and  470  V/6-II  have  price  performance 
advantages  over  the  3032  and  3033  of  approximately  15-30%  (depending  on 
whether  the  IBM  systems  take  advantage  of  the  Extended  Facility). 

The  470  V/7  remains  at  the  top  of  the  price/performance  competition  with  a 
30-50%  advantage  over  the  3033  and  a 60-80%  advantage  over  the  3033MP. 
(again  depending  on  the  use  of  the  Extended  Facility.) 

Since  both  IBM  and  Amdahl  are  receiving  satisfactory  orders,  it  appears  a 
temporary  accommodation  has  been  reached. 

The  announcement  of  the  3033MP  appears  to  be  a step  backward  from  the 
price/performance  competition  which  began  with  the  3033  announcement.  An 
initial  observation  concerning  the  3033MP  is  the  following: 

IBM's  announcement  of  the  MVS  Systems  Extension  stated:  "To  meet 
the  breadth  of  our  customers'  requirements,  tightly  coupled  processors 
continue  to  be  a prime  vehicle  for  implementing  advanced  systems." 
INPUT  took  note  of  this  in  "The  New  Hardware  Economics." 

IBM's  record  for  implementing  tightly  coupled  processors  has  been  far 
from  good.  This  applies  also  to  IBM's  record  for  sel ling  multiprocessor 
systems  considering  the  fact  it  Is  an  avowed  part  of  their  strategy. 
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The  price/performance  of  the  3033MP  does  not  moke  it  very  attractive. 
However,  there  is  currently  no  plug-compatible  multiprocessor  com- 
petitor. (It  should  be  noted  that  Fujitsu  described  a working 
multiprocessor  model  using  Amdahl  technology  in  1975.) 

It  is  probable  that  the  flood  of  orders  for  the  30XX  series  convinced 
IBM  they  over-reacted  to  the  price/performance  threat  of  the  PCMs. 
Price/performance  improvements  continue  to  be  the  result  of  the 
competitive  environment  and  not  a change  in  policy. 

The  performance  of  the  3033MP  is  stated  as:  "1.6-1. 8 times  the 

instruction  rate  of  a single  3033  processor  when  running  similar 
programs  under  OS/VS2  MVS."  This  is  the  same  performance  objective 
targeted  for  the  370/I68MP  which  was  never  achieved  in  actual 
performance.  In  fact,  when  running  IMS,  MP  configurations  are 
reported  to  run  at  approximately  1.4  times  the  single  system. 
(Price/performance  In  Exhibit  1-2  was  computed  at  1 .7  times  the  3033.) 

If  the  3033MP  Is  only  1.4  times  a single  processor  when  running  IMS,  a 
single  Amdahl  470  V/7  may  out-perform  the  3033MP  in  that  environ- 
ment. This  would  result  in  a price/performance  advantage  of  over  2 to 
I for  the  470  V/7.  This  will  not  be  acceptable  in  the  marketplace. 


B.  THINKING  THE  UNTHINKABLE 


• Section  I of  this  report  Indicated  that  there  were  three  "proper"  functions  for 
large  scale  general  purpose  systems:  I)  heavy  computation,  2)  transaction 

processing  against  large  data  bases,  and  3)  RJE  replacement  of  small  and 
medium  scale  systems.  An  analysis  of  these  functions  reveals  the  following: 
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The  "number  crunching"  typically  associated  with  commercial  environ- 
ments would  not  be  a burden  for  even  a small  minicomputer.  In 
environments  really  requiring  heavy  computation,  the  large  scale  IBM 
mainframes  are  not  competitive. 

It  is  difficult  to  envision  large  data  bases  in  a commercial  environment 
which  could  not  be  more  effectively  distributed.  The  primary  argument 
against  distributed  data  bases  is  lack  of  software.  This  argument  can  be 
turned  around  to  state  - it  is  impossible  to  implement  large  data  bases 
with  high  transaction  levels  on  a centralized  basis  using  large  scale  IBM 
mainframes  and  IMS! 

The  RJE  replacement  of  small  and  medium  scale  IBM  systems  is  still  an 
economically  justified  use  of  large  scale  systems.  However,  small  and 
medium  scale  IBM  systems  are  under  pressure  from  minicomputers  with 
price/performance  ratios  which  are  highly  competitive  with  large  scale 
systems.  Further  they  have  the  advantage  of  reducing  (or  eliminating) 
the  communications  cost  to  the  host,  (An  IBM  compatible  "mini"  with 
the  power  of  a 370/138  has  recently  been  announced  at  less  than  half 
the  cost.) 

Why  are  large  scale  systems  in  such  great  demand?  It  would  appear  that  the 
answer  is  to  run  low  performance  systems  software  of  obsolete  design.  Less 
than  20%  of  large  scale  computer  capacity  is  available  for  applications 
program  execution  -the  rest  is  spent  in  systems  overhead  and  inefficiencies. 
There  is  every  indication  that  the  engine  isn't  up  to  the  job  and  another 
solution  must  be  sought. 


- 13- 

© 1978  by  INPUT,  Menlo  Park,  CA  94025.  Reproduction  Prohibited. 


c. 


GEOGRAPHIC  AND  ARCHITECTURAL  DISTRBUTED  PROCESSING 


• In  its  simplest  form,  the  trend  toward  geographic  distributed  processing  is 
directly  associated  with  large  scale,  centralized  systems  inefficiencies.  These 
problems  develop  in  two  areas: 

Data  entry  and  data  capture  consume  an  inordinate  percentage  of  large 
scale  systems  capability.  The  range  is  from  30-70%  depending  upon 
definition  of  data  entry  and  the  application  involved.  Not  surprisingly, 
off-loading  of  host  computers  Is  the  main  theme  of  manufacturers  of 
Intelligent  data  entry  systems,  3790  replacement  systems,  and  even 
some  word  processing  systems. 

The  other  problem  is  system  responsiveness.  The  primary  objective  of 
multiprogramming  operating  systems  Is  to  keep  large  processors 
balanced  between  processing  and  I/O  activity.  Contrary  to  popular 
belief,  operating  systems  do  not  make  computers  more  efficient  -there 
must  be  a certain  degree  of  degradation  of  hardware  potential.  If 
twenty  remote  RJE  nodes  are  all  active,  there  will  always  be  some 
unhappy  users.  Minicomputer  vendors  sell  distributed  processing 
directly  to  these  end  users. 

• Architectural  distribution  of  processing  takes  two  major  forms  and  it  is  also  a 
result  of  host  inefficiencies: 

One  of  the  primary  forms  of  architectural  distribution  of  processing  is 
front-end  off-loading  of  communication  functions.  This  has  been 
recognized  as  not  only  desirable  but  necessary  ever  since  the  first 
terminals  were  connected  to  computers.  Unfortunately,  IBM's  System 
Network  Architecture  has  adopted  a hardware/software  strategy  which 
does  not  solve  the  problem  (MVS/VTAM/370X/NCP).  This  has  provided 
a fertile  field  for  minicomputer  based  front-end  communications 
processors.  (Even  Series/ 1 has  been  adapted  for  this  purpose  in  a direct 
confrontation  with  SNA.) 
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A more  recent  phenomenon  has  been  the  data  base  computer  designed 
to  transfer  data  base  management  functions  from  the  "overburdened" 
host  to  the  backend.  It  has  been  projected  that  a very  high  percentage 
of  all  commercial  data  processing  (70-90%)  can  be  handled  by  a 
comprehensive  DBMS. 

The  performance  of  large  scale,  monolithic  hardware/software  systems  makes 
them  vulnerable  to  attack  from  all  sides.  After  everyone  has  had  a "peice  of 
the  action,"  it  is  not  readily  apparent  exactly  what  the  future  function  of  large 
scale  systems  will  be  once  all  of  operating  systems  functions  are  distributed 
(as  well  as  the  relatively  minor  amount  of  user  data  processing  which  is 
currently  being  accomplished).  (See  Exhibit  Il-I .) 

The  potential  "off-loading"  exceeds  100%.  The  primary  battle  seems  to  be  how 
much  "data  entry"  will  become  incorporated  into  the  data  base  computer  or 
how  much  of  the  data  base  will  be  geographically  distributed. 

The  scenario  above  addresses  proposals  for  off-loading  the  large  scale  host. 
There  are  also  plans  to  replace  it  with  new  architectures.  One  of  the  more 
interesting  developments  has  been  Tandem  Computer's  "multi-minicomputer 
systems." 

The  basic  system  consists  of  two  processors  and  sells  for  approximately 
$100,000.  The  major  advertising  thrust  is  high  reliability  (non-stop 
operation)  in  a transaction  oriented  commercial  environment. 

While  performance  has  not  yet  been  fully  evaluated,  internal  processor 
speeds,  channel  capacity  and  main  memory  all  indicate  it  should  have 
potential  processing  power  equivalent  to  the  largest  available  com- 
mercial systems. 

Actual  throughput  in  an  on-line  environment  may  be  impressive  due  to 
elimination  of  the  oppressive  software  overhead. 
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Tandem  has  already  shipped  a ten  processor  system  valued  at 
approximately  $2  million. 

Equally  important  are  the  reliability  and  security  which  are  claimed  to 
be  inherent  in  the  combined  hardware/software  design. 

The  modular  approach  from  two  processors  up  to  sixteen  permits 
construction  of  systems  with  a very  wide  range  of  performance.  This 
circumvents  the  "stepping-stone"  architecture  which  has  prevailed  in 
the  industry  since  the  announcement  of  System/360. 


D.  WHAT  WILL  BM  DO? 


• Despite  all  of  the  potential  threats,  IBM  has  just  announced  (April  1978)  that  it 
has  the  largest  backlog  in  its  history  and  that  this  was  accomplished  by 
growing  its  customer  base  toward  ever  larger  systems.  However,  technology 
cannot  be  ignored  indefinitely  and  IBM  is  extremely  sensitive  to  the  dual 
threat  to  large  scale  account  control  which  is  posed  by  PCMs  and  the  trend 
toward  distributed  processing. 

® INPUT  believes  IBM  recognizes  that  effective  Implementation  of  distributed 
processing  is  essential  (even  down  to  the  smallest  office)  if  It  is  to  maintain  its 
growth  objectives  through  the  1980s.  This  will  require  new  hardware  and 
software  architecture  and  technology  which  will  be  announced  In  the  early 
1 980s. 

• Originally  our  estimate  was  that  this  would  occur  in  1980-81  with  availability 
being  In  1982-83.  Despite  the  success  of  the  30XX,  INPUT  still  projects 
announcement  of  a new  product  line  in  this  timeframe. 
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• The  hardware  systems  announcements  projected  for  the  interim  period  in  "The 
New  Hardware  Economics"  have  already  occurred.  Hardware  price/perfor- 
mance ratios  will  probably  remain  relatively  stable  until  IBM's  announcement 
of  the  new  product  line. 

• The  threats  which  must  be  met  are  those  posed  by  distributed  processing 
(geographical  and  architectural)  against  the  vulnerable  host  software. 

• The  solution  will  be  the  dynamic  distribution  of  function  up  and  down  the  SNA 
architecture  and  the  improvement  of  host  performance  by  the  judicious 
allocation  of  software  functions  to  combinations  of  hardware,  firmware  and 
software.  (This  has  already  been  done  with  the  System/370  Extended  Facilties 
and  the  MVS  System  Extensions  program  product.)  These  tactics  have 
numerous  advantages: 

The  dynamic  allocation  of  functions  within  SNA  make  it  more  difficult 
for  minicomputer  and  intelligent  terminal  competitors  who  advocate 
front-end  off-loading  of  the  host. 

The  changing  hardware/f irmware/software  (H/F/S)  mixture  will  make 
compatability  more  difficult  for  the  PCMs  and  the  emerging  Data  Base 
Computers  on  the  back-end. 

The  H/F/S  strategy  will  permit  the  controlled  unbundling  of  operating 
systems  functions  and  result  in  additional  revenues. 

• The  30XX  MP  systems  will  be  promoted  as  the  way  to  "implement  advanced 
systems."  Improved  reliability  availability  and  serviceability  will  be  claimed 
to  more  than  off-set  the  degraded  price/performance,  a replication  of  the 
approach  which  was  used  in  1968. 

• Security  of  30XX  systems  will  be  enhanced  with  a combination  of  H/F/S  not 
available  on  "obsolete"  370/1 58s  and  370/1 68s.  This  will  have  some  benefits  , 
but  it  will  add  more  overall  systems  burden  and  off-set  any  true  performance 
improvement  as  a result  of  the  H/F/S  strategy. 
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It  will  add  to  revenue  directly  since  the  end  user  must  pay  for  a secure 
system  if  he  needs  it. 

Security  will  make  "foreign"  equipment  suspect  (PCMs,  peripherals, 
minicomputers,  terminals,  etc.).  It  will  be  impossible  to  "guarantee" 
the  security  of  the  network  if  foreign  systems  or  device  are  intercon- 
nected. 

• New  storage  devices  will  only  be  available  on  30XX  systems  (a  normal  means 
of  obsoleting  the  old  line)  and  it  is  probable  that  some  data  management 
functions  will  be  built  into  these  new  storage  systems. 

• All  of  the  above  actions  will  make  direct  price/performance  comparisons  of 
both  mainframe  and  peripherals  extremely  difficult.  They  will  also  lead 
"logically"  to  the  new  product  line. 


E.  lAAPLEMENTING  THE  INTERIM  STRATEGY 


• IBM  must  address  two  serious  problems  before  it  is  ready  to  introduce  its  new 
product  line: 

1 ) Data  Base  Management  Systems 

2)  Data  Communications 

• There  are  an  almost  infinite  variety  of  ways  to  address  the  DBMS  problem 
using  H/F/S,  security,  and  new  storage  devices.  The  following  are  likely 
candidates  and  probably  will  appear  in  combination. 

A firmware  pre-processor  for  data  base  languages  (DL/I  and/or  a new 
language)  which  will  permit  flexibility  in  data  models. 

A hardware  "sort  box"  which  would  be  integrated  into  the  mainframe 
for  handling  indices  (and  perhaps  sort  keys). 
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A hardware  encryption  box  for  data. 


Distributing  part  (or  all)  of  current  software  access  method  processing 
to  new  intelligent  mass  storage  systems.  (Whether  the  "processor"  is 
integrated  or  part  of  the  storage  system.) 

• The  need  for  a new  communications  front-end  to  replace  the  370X  has  been 
apparent  for  some  time.  When  it  comes  it  will  incorporate  the  following 
functions: 

Line  encryption,  security,  and  network  accounting. 

In  addition  to  normal  message  routing,  it  will  also  handle  substantial 
portions  of  computer  resource  management  and  job  scheduling  for 
multiple  processors.  (This  could  substantially  improve  performance  of 
30XX  MP  configurations.) 

• Exhibit  11-2  contains  a probability  matrix  of  IBM  large  systems  (and  system 
related)  H/F/S  announcements  for  the  forecast  period. 

The  NPL  announcement  Is  still  targeted  in  the  1980-1981  timeframe. 

It  is  doubtful  that  another  large  scale  uniprocessor  will  be  announced  if 
the  above  projection  is  correct.  However,  if  it  is  announced  it  will 
probably  be  in  1978  and  directed  against  the  470  V/7. 

The  announcement  of  a new  mass  storage  system  (replacement  for  the 
3850)  will  probably  be  timed  to  coincide  with  the  NPL  announcement. 

The  Interim  actions  discussed  above  will  occur  during  the  next  two 
years. 
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EXHIBIT  11-2 


PROBABILITY  MATRIX  (BY  YEAR) 

OF  IBM  LARGE  SCALE  SYSTEMS  ANNOUNCEMENTS 
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F. 


THE  NEW  PRODUCT  LINE  (NPL)  ( 1 980-^  I ) 


• The  effect  of  the  interim  strategy  is  to  evolve  a "distributed"  architecture  in 
response  to  competitive  threats  (whether  the  processors  are  in-board,  "bolted 
on,"  or  physically  separate  from  the  mainframe),  NPL  will  repackage  and 
extend  the  distributed  architecture  using  new,  but  proven,  technology 
(hardware  and  software). 

• The  central  large  scale  system  (as  opposed  to  processor)  will  be  of  modular 
construction  and  will  incorporate  multiple  processors.  It  will  implement  a 
Virtual  Processor  (VP)  environment  in  H/F/S  which  will  be  an  extension  of 
current  VM  (virtual  machine)  concepts.  (The  terminology  will  be  changed  to 
avoid  confusion,  and  the  implementation  should  be  substantially  different.) 
Among  the  features  will  probably  be: 

The  ability  to  run  all  System  370  Operating  Systems  on  either  a real 
(dedicated  processor)  or  virtual  basis.  Both  will  be  under  central 
control  of  the  VP. 

The  ability  to  dedicate  a "processor"  to  a specific  end  user  (or  user  set) 
on  either  a real  or  virtual  basis.  This  Implies  dedication  and  control 
over  a portion  of  the  VP  processing  environment.  The  range  could  be 
from  the  equivalent  of  a 370/15  to  3033,  and  might  Include  GSD 
products  as  wel  I. 

The  ability  to  run  selected  competitive  systems  is  also  inherent  in  the 
VP  architecture  (either  large  scale  or  minicomputer). 

• The  VP  environment  will  Include  virtual  storage  capability  up  and  down  the 
memory  hierarchy. 
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Pricing  will  vary  substantially  based  on  the  VP  system  selected  (actually 
"designed"  would  be  more  accurate).  Price  and  performance  will  be  trade-offs 
between  virtual  and  real  processors.  However,  VPs  will  probably  range  in  price 
from$!  million  to  $10  million. 

The  VP  will  offer  immediate  replacement  of  "obsolete"  systems  in  a network 
environment  and  back-up  for  any  System/360,  370  or  30XX  equipment  which 
remains  installed. 

The  old  systems  not  replaced  directly  by  VP  will  be  replaced  by  distributed 
processing  nodes  using  minicomputers. 

Most  application  programs  will  be  processed  at  the  remote  sites.  The  role  of 
the  host  will  be  to: 

Manage  the  processing  and  data  distribution  of  the  network. 

Provide  centralized  control  of  the  overall  data  processing  and  office 
environments  of  the  enterprise. 

Provide  secured  storage  for  sensitive  data  bases. 

Provide  processing  against  central  data  bases. 

Provide  back-up  for  all  installed  systems  (and  data  bases). 

Control  the  overall  interna!  information  flow  for  the  using  organization 
including  "electronic  mail,"  voice,  graphics  and  message  switching. 

Control  information  flow  with  outside  organizations  (government, 
financial,  or  other  business  enterprises). 
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• Internal  performance  and  price/performance  of  VPs  will  be  virtually  impossible 
to  compare  against  other  systems.  (However,  users  will  become  increasingly 
interested  in  cost  per  transaction  and  that  will  provide  a common  denominator 
for  al  I types  of  systems  approaches.) 

• Though  difficult  to  analyze  and  evaluate,  the  announced  internal  performance 
of  the  VP  system  will  probably  be  in  the  ranges  presented  in  Exhibit  11-3. 

Internal  performance  of  the  base  system  will  be  2.7  times  the  3032,  1.5 
times  the  3033,  and  equivalent  to  the  Amdahl  470  V/7.  Potential 
internal  performance  (by  adding  processors)  could  probably  be  extended 
beyond  the  VP4  (10.8  times  the  3032)  but  the  full  potential  of  the 
system  will  likely  be  announced  on  a gradual  basis. 

The  potential  price/performance  will  be  3.4  to  4.1  times  the  3032,  2.6 
to  3.2  times  the  3033,  and  2.0  to  2.4  times  the  470  V/7. 

However,  when  running  virtual  processors  (or  operating  systems)  the 
price/performance  will  drop  to  1.0  to  2. 1 times  the  3032,  .8  to  1.6  times 
the  3033,  and  0.6  to  1 .2  times  the  470  V/7. 

• These  price/performance  ratios  are  essentially  in-line  with  INPUT  projections 
made  in  1976  that  large  scale  price/performance  would  be  10  times  the  168-1 
in  5 to  10  years.  The  projected  price/performance  of  the  VP2  and  above  is  I I 
times  the  168-1.  Exhibit  11-4  shows  price/performance  ratios  relative  to 
System/370  prices  prior  to  3/77. 
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EXHIBIT  11-3 

PROJECTED  PROCESSOR  PRICE-PERFORMANCE  RATIOS 
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INTERNAL  PER FORP'  ^pE  158-3  = 


EXHIBIT  11-4 

PRICE-PERFORMANCE  RATIOS 
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2M 


3033  MP  (P/P  = 4.6) 


3M 


4M 


5M 
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IMPACT  OF  BM's  LARGE  SCALE  STRATEGY 


A,  INTERIM  (1978-1981) 

• Any  performance  improvements  in  large  scale  mainframes  stemming  from 
interim  H/F/S  announcements  will  be  accompanied  by  additional  costs. 
Therefore,  there  will  not  be  great  savings  for  the  user. 

• However,  there  may  be  bargains  in  the  used  computer  market  for  those  who 
have  less  concern  about  the  state  of  the  art. 

• As  IBM  proceeds  with  its  H/F/S  strategy,  there  is  no  assurance  that  PCMs  will 
be  able  to  stay  totally  compatible.  (Any  bargains  will  be  difficult  for  PCMs  to 
follow.) 

• It  is  also  likely  that  H/F/S  performance  improvements  aimed  at  solving 
particular  software  problems  (such  as  IMS)  will  not  be  readily  available  for 
competing  systems.  (For  example,  the  data  language  pre-processor  and  "sort 
box"  may  not  be  easily  adapted  for  use  with  competitive  DBMSs.) 

• As  mentioned  previously,  certain  new  peripherals  will  only  be  available  to 
those  who  keep  up  with  the  technology  by  installing  30XX  equipment. 
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• Even  the  improved  price/performance  of  the  30XX  (and  any  interim  perfor- 
mance improvements)  will  not  make  large  scale  IBM  systems  economically 
competitive  in  most  transaction  oriented  environments.  Off-loading  of  large 
central  mainframes  will  become  very  popular  during  the  next  2-3  years. 

• The  period  between  now  and  the  announcement  of  NPL  presents  a significant 
opportunity  for  competitive  vendors  who  are  ready  to  take  advantage  of 
distributed  processing.  Not  many  users  are  anxious  to  upgrade  while  waiting 
for  delivery  of  new  hardware. 

« New  hardware  and  software  will  not  be  available  rapidly  enough  to  satisfy 
customers  who  have  been  sold  on  DBMS  and  find  IMS  will  not  meet  their  needs. 
Competitive  DBMS  software  (and  hardware)  present  very  attractive  alterna- 
tives to  those  committed  to  data  base  concepts. 

f)  Surprises  may  await  those  users  who  have  decided  to  adopt  IBM's  software 
strategy  when  they  install  their  30XX.  The  combination  of  MVS/IMS/TSO  will 
demonstrate  the  burden  of  software  in  a rather  traumatic  fashion. 

B.  THE  NEW  PRODUCT  LINE 


® VP  will  permit  an  easy  transition  to  a totally  new  communications  environment 
(and  it  is  not  merely  chance  that  the  announcement  Is  concurrent  with 
Satellite  Business  Systems  becoming  operational). 

• Routine  data  processing  can  be  left  to  wither  away  quietly  on  a VP  while 
totally  new  communications  networks  are  established.  Users  of  large  scale 
computers  are  also  normally  large  communications  users.  With  the  availability 
of  the  technology,  a communications  revolution  will  take  place. 
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• Users  should  be  prepared  to  take  advantage  of  the  new  computer/com- 
munications networks.  This  requires  planning  which  should  begin  immediately. 

There  will  not  be  enough  qualified  computer/communications  profes- 
sionals to  service  all  of  the  requirements.  Users  who  do  not  develop  the 
human  resources  should  determine  whether  they  are  available  from 
external  sources.  Otherwise,  they  will  be  left  at  the  mercy  of  a variety 
of  vendors,  a situation  which  usually  yields  unsatisfactory  results. 

The  total  communications  requirements  of  the  organization  should  be 
analyzed  starting  immediately. 

This  analysis  should  include  voice,  message  traffic,  data  transmission 
and  internal  mail.  In  addition,  the  availability  of  inexpensive  graphics 
will  permit  entirely  new  communications  services  to  be  made  available. 

Office  automation  should  be  considered  a data  processing  problem  of 
highest  priority  in  information  systems  planning. 

Possibilities  for  electronic  exchange  of  data  and  information  with  other 
organizations  should  be  explored  as  soon  as  possible.  The  cost  of 
postage  may  triple  within  the  next  ten  years  and  use  of  paper  will 
become  the  most  expensive  part  of  data  processing  and  communica- 
tions. 

• The  availability  of  the  opinion  to  let  old  systems  wither  away  may  mean 
significant  and  unnecessary  expense  to  those  who  do  so.  INPUT’S  estimates  of 
performance  degradation  due  running  in  "370  mode"  will  not  be  published  at 
announcement  time  by  the  vendor.  These  degradation  figures  are  rough 
estimates  and  performance  may  be  even  more  severely  impacted.  Beware  of 
easy  solutions.  (There  will  probably  be  installations  still  running  1401 
programs  on  a VP-4.) 
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!t  is  probable  that  security  considerations  will  delay  PCM  replication  of  the  VP 
product  line  even  if  It  is  technically  possible  in  a reasonable  period  of  time. 
Look  for  innovative  competitors  to  implement  Virtual  Processors  for  current 
IBM  systems  using  different  technology  and  architecture. 

The  price/performance  battle  may  be  resumed  as  soon  as  IBM  fires  the  first 
shot.  The  informed  user  will  achieve  a new  level  of  effectiveness  In 

Information  management  with  the  possibility  of  large  cost  savings. 

The  1980s  will  present  an  opportunity  for  electronic  technology  and  data 
processing  management  to  fulfill  promises  which  have  been  made  for  many 
years,  but  only  with  careful  monitoring  of  the  exceptionally  complex 
interrelationships  of  computer/communications  technologies,  and  planning  for 
major  changes  in  both  industries. 
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SUBSCRIPTION  PROGRAMS:  Designed  for  clients  with  a continuing  need  for 
information  about  a range  of  subjects  in  a given  area.  AM  subscription  programs  are 
fixed  fee  and  run  on  a calendar  year  basis: 

• Planning  Service  for  Computer  & Communications  Users  - Provides  managers 
of  large  computer/communications  facilities  with  timely  and  accurate 
information  on  developments  which  affect  today’s  decisions  and  plans  for  the 
future. 

• Small  Establishment  Service  - Analyzes  and  forecasts  small  establishment 
( < 500  employees)  use  of  office,  communication,  and  computer  services  and 
products.  Applications  requirements  and  economics  are  emphasized. 

• Computer  Services  Market  Analysis  Service  - Provides  market  forecasts  and 
business  information  to  software  and  processing  services  companies  to  support 
planning  and  product  decisions. 

• Computer  Services  Company  Analysis  and  Monitoring  Program  - Provides 
immediate  access  to  detailed  information  on  over  2,000  companies  offering 
software  and  processing  services  in  the  U.S.  and  Europe. 

MULTICLIENT  STUDIES:  Research  shared  by  a group  of  sponsors  on  topics  for  which 
there  Is  a need  for  in-depth  "one-time"  information.  A multiclient  study  typically  has 
a budget  of  over  $100,000,  yet  the  cost  to  an  individual  client  is  usually  less  than 
$10,000.  Recent  studies  specified  by  clients  include: 

• Computer  and  Office  Equipment  Maintenance 

• Value  Added  Network  Services 

• IBM  Series/ 1 Analysis 

CUSTOM  RESEARCH:  Custom  studies  are  proprietary  to  a client.  Fees  typically 
range  from  $5,000  to  over  $50,000  and  are  a function  of  the  extent  of  the  research 
work.  Examples  of  recent  assignments  include: 

• Survey  Fortune  500/50  companies  to  determine  plans  for  distributed  data 
processing. 

• Compare  the  internal  charges  for  EDP  services  in  a large  company  to  those  of 
commercially  available  services. 

• Determine  the  market  potential  for  an  associative  Relational  Data  Base 
Management  System  Processor. 


Conduct  the  1978  ADAPSO  Survey  of  the  Computer  Services  Industry. 

Analyze  the  opportunities  and  problems  associated  with  packaging  terminals 
and/or  minicomputers  with  remote  computing  services. 
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INPUT  provides  planning  information, 
analysis,  and  recommendations  to  managers 
and  executives  in  the  information  processing 
industries.  Through  market  research, 
technology  forecasting,  and  competitive 
analysis,  INPUT  supports  client  management 
in  making  informed  decisions.  Continuing 
services  are  provided  to  users  and  vendors  of 
computers,  communications,  and  office 
products  and  services. 


The  company  carries  out  continuous  and  in- 
depth  research.  Working  closely  with  clients 
on  important  issues,  INPUT’S  staff  members 
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Clients  receive  reports,  presentations, 
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have  over  20  years  experience  in  their 
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PLANNING  SERVICE  FOR  COMPUTER  AND  COMMUNICATIONS  USERS 


OBJECTIVE:  To  provide  managers  of  large  computer  and  communications  facilities 
with  timely  and  accuraf^  information  on  developments  which  affect  today's  decisions 
and  plans  for  the  future. 

DESCRIPTION:  Clients  of  this  program  receive  the  following  services  each  year: 

• Residual  Value  Forecasts  - Two  reports  providing  detailed  forecasts  of 
residual  values  of  major  computer  equipments  for  1978-1983. 

• Vendor  Watch  Reports  - Six  reports  which  analyze  the  probable  moves 
of  major  computer/communications  vendors  in  operating  systems, 
DB/DC  software,  mainframes.  Value  Added  Networks  and  mass  storage. 

• EDP  and  Communications  Planning  Report  - Contains  analyses  and 
composite  forecasts  of  both  short  and  long-term  plans  of 
computer/communications  users.  Includes  operating  ratio  data. 

• Impact/Technology  Reports  - At  least  three  in-depth  analyses  of  the 
impact  on  users  of  projected  technological,  managerial,  and  personnel 
developments  over  the  next  five  years. 

• Case  Study  Reports  - Containing  details  on  successful  approaches  to 
significant  management  and  planning  problems  facing  clients. 

• Conferences  - National  conference  for  all  clients  held  at  a convenient 
location  In  November.  Local  and  regional  conferences  held  according  to 
client  interest. 

• Consulting  Support  - Individual  consultation  with  research  staff  on  an 
as-needed  basis  through  telephone  inquiries  and  visits. 

• Presentations  - INPUT  staff  make  general  or  specific  presentations  to 
client  management  or  staff  at  client's  location. 

RESEARCH  METHOD:  INPUT  carries  out  extensive  research  in  computers, 
communications  and  associated  fields: 

• Research  topics  are  selected  by  a Steering  Committee  consisting  of 
client  representatives. 

• Research  for  this  program  includes  professional  interviews  with  users, 
vendors,  universities,  industry  associations,  and  other  analysts. 

• Conclusions  derived  from  the  research  are  founded  on  the  judgement  of 
INPUT'S  staff. 

• Professional  staff  supporting  this  program  have  20  or  more  years  of 
experience  in  data  processing  and  communications,  including  senior 
management  positions  with  major  vendors  and  users. 


For  further  information  on  this  report 
or  program,  please  call  or  write: 

Edward  1.  Metz,  Principal 
INPUT 

Park  80  Plaza  West- 1 
Saddle  Brook,  NJ  07662 
(201)  368-9471 
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INTRODUCTION  BACKGROUND  AND  ISSUES 


A.  THE  MERGING  OF  COMPUTER  AND  COMMUNICATIONS 
TECHNOLOGIES 


• In  March  1976,  INPUT  published  the  "Economics  of  Computer/Communications 
Networks  and  their  Future  Impact."  This  study  analyzed  Impacts  of  the 
Integration  (and  Interaction)  of  large  scale  systems,  minicomputers  and 
Intelligent  terminals  Into  computer/communications  networks.  The  report 
emphasized  the  necessity  to  evaluate  al  I aspects  of  such  networks:  large  scale 
systems,  minicomputers,  terminals,  mass  storage,  communications  technology 
and  services,  and  associated  network  software. 

• Since  technological  developments  are  progressing  unevenly  in  the  various 
areas,  there  are  changing  cost  trade-offs  in  a given  network  environment  at 
different  points  in  time.  Therefore,  the  establishment  of  a logical  frame  of 
technological  reference  is  necessary  in  viewing  developments  In  any  specific 
area  such  as  "large  scale"  mainframes. 


B.  THE  ROLE  OF  LARGE  SCALE  SYSTEMS 


• In  1 976,  INPUT  defined  a large  scale  system  as  being  equivalent  or  greater  In 
power  than  an  IBM  System  370/168,  costing  more  than  $4  million,  and  having 
the  following  "proper"  functions: 
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Heavy  computation. 


Transaction  processing  against  large  data  bases. 

RJE  replacement  of  smaller  standalone  batch  systems. 

Because  minicomputers  (and  microprocessors)  were  concluded  to  have  superior 
processing  price/performance,  it  was  projected  that  large  scale  systems  should 
not  perform  the  following  functions: 

Network  control. 

Scientific  timesharing. 

Program  development  and  maintenance. 

Simple  transaction  processing. 

Collection,  editing  and  display  of  data. 

Servicing  of  "dumb"  terminals. 

Since  large  scale  systems  are  burdened  with  oppressive  software  overhead,  it 
was  projected  that  there  would  be  a tendency  to  conform  to  the  "proper" 
distribution  of  functions  associated  the  price/performance  characteristics. 
This  would  result  In  40%  of  the  data  processing  functions  performed  by  large 
scale  systems  being  off-loaded  to  minicomputers  and  Intelligent  terminals  by 
the  mid  1980s. 

INPUT  also  stated  that  both  OS  and  VS  were  not  designed  to  support 
computer/communications  networks,  but  were  merely  the  evolution  of  con- 
cepts In  existence  when  System/360  was  announced  In  1964. 
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• Users  were  advised  against  attempting  to  implement  large  scale  data  base 
systems  using  available  generalized  data  base  systems  (IMS)  since  these  were 
not  designed  in  anticipation  of  networks. 

• The  proper  role  of  large  scale  systems  (and  associated  software  problems)  have 
not  been  materially  affected  by  developments  since  1976.  The  major  change, 
as  anticipated,  has  been  the  large  scale,  price/performance  improvement 
which  resulted  primarily  from  competition. 


C.  LARGE  SCALE  SYSTEMS  DEVELOPMENTS  SINCE  1 976 

• In  October  1976,  INPUT  published  "Amdahl  as  a Viable  Alternative  to  IBM" 
which  presented  a detailed  technical  analysis  of  the  Amdahl  470  V/6  versus  the 
IBM  370/168  (and  expanded  the  analysis  to  include  the  IBM  370/158  because  of 
the  Itel  plug-compatible  ASS).  INPUT  concluded: 

Amdahl  superiority  in  hardware  price/performance  was  significant 
enough  to  warrant  consideration  by  large  scale  IBM  users,  and  that 
Amdahl  should  be  successful  In  penetrating  this  market. 

The  worldwide  market  for  large  scale  systems  was  large  enough  so  that 
IBM  could  tolerate  the  penetration  until  the  announcement  of  new 
technology  and  architecture  (approximately  24  months). 

IBM  would  not  "overreact"  by  getting  into  a "horsepower"  race,  but 
would  make  only  modest  pricing  and  technological  improvements  during 
the  Interview  period. 

• In  March  1977,  IBM  announced  the  3033  and  three  days  later  Amdahl 
announced  the  470  V/7.  Practically  overnight,  large  scale  price/performance 
improved  by  a factor  of  four!  This  was  the  most  aggressive  price/performance 
announcement  in  IBM's  history  and  it  was  prompted  primarily  by  two  things: 
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While  the  financial  impact  of  plug-compatible  mainframes  could  be 
managed,  the  threat  to  account  control  could  not  be  tolerated. 


IBM’s  strategy  to  move  customers  toward  its  software  oriented  Systems 
Network  Architecture  (SNA)  required  improved  hardware  price/perfor- 
mance. MVS,  IMS,  VTAM,  NCR  and  the  newly  announced  ACF  could  use 
most  of  the  processing  power  of  a 370/168  and  still  not  provide 
satisfactory  performance. 

INPUT  published  an  impact  study  entitled,  "The  New  Hardware  Economics"  in 
June  1977  in  an  effort  to  put  the  rapidly  changing  large-scale  environment  into 
perspective.  The  purpose  of  this  bulletin  is  to  evaluate  and  update  the 
projections  made  in  that  report.  The  large  scale  announcements  projected  in 
June  1 977  for  1 977-1978  are  contained  in  Exhibit  l-l . 

In  October  1977,  IBM  announced  the  3031  and  3032  (exactly  as  predicted  by 
INPUT).  The  performance  characteristics  of  these  processors  are  as  follows: 

The  3031  was  announced  with  internal  performance  of  2.0  to  2.5  times 
that  of  the  3148  processor.  This  translates  into  0.9  to  1.2  times  the 
370/158-3.  INPUT'S  projection  was  1 .1  times  the  370/158-3. 

The  3031  was  announced  with  a price  of  $1.1  million.  INPUT'S 
projection  was  $1.2-1 .5  million. 

The  price/performance  of  the  3031  was  projected  to  be  2.7  times  the 
158-3  (at  prices  prior  to  3/77).  The  actual  price/performance  is  2.6  to 
3. 1 (see  Exhibit  1-2). 

The  3032  was  announced  with  internal  performance  of  2.5  to  3.0  times 
that  of  the  370/ 1 58-3.  INPUT'S  projection  was  3.0  times  the  370/ 1 58-3. 

The  3032  was  announced  with  a price  of  $2. 2-2. 5 million  (depending  on 
the  number  of  channels).  INPUT'S  projection  was  $2.2  to  $2.5  million. 


-4  - 

© 1978  by  INPUT,  Menlo  Park,  CA  94025.  Reproduction  Prohibited. 


EXHIBIT  1-1  ^ 

ANTICIPATED  LARGE  SCALE  IBM  MAINFRAME  ANNOUNCEMENTS 

1977-78 


PROCESSOR 

INTERNAL 

PERFORMANCE 

PRICE  RANGE 
($  MILLIONS) 

PRICE- 

PERFORMANCE 

370/158-3 

(OLD  PRICES) 

1.0 

— 

1.0 

3031* 

1.1 

$ 1.2-1.5 

2.7 

3032* 

3.0 

$ 2.2-2.5 

4.5 

3033  TCI** 

9.5 

$ 4.S-5.3 

6.5 

3033  TC2** 

10.6 

$ 5.0-5.5 

7.0 

^INPUT'S  PROJECTIONSOF  NEW  PRODUCT  OFFERINGS 
**TIGHTLY  COUPLED  ALTERNATIVES  OF  THE  3033  (EITHER  AP  OR  MP) 


^ REPRINTED  FROM  "THE  NEW  HARDWARE  ECONOMICS"  JUNE  1977 
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Price/performance  of  the  3032  was  projected  to  be  4.5  times  the 
370/158-3  (at  prices  prior  to  3/77).  The  actual  price/performance  is  3.8 
to  4.3  (based  on  the  mean  of  the  announced  performance  range).  (See 
Exhibit  1-2.) 

• The  projections  provided  in  "The  New  Hardware  Economics"  were  quite 
accurate  with  respect  to  the  3031  and  3032. 

• In  March  1978,  IBM  announced  a 3033MP  (INPUT  predicted  either  a 3033AP  or 
3033MP).  The  performance  characteristics  are  as  follows: 

The  3033MP  was  announced  with  Internal  performance  of  1.6  to  1.8 
times  the  3033.  This  translates  into  7.8  to  8.8  times  the  370/158-3. 
INPUT  had  projected  10.6  (computer  at  the  high  end  of  a 1.7- 1.9  times 
the  3033EF).  (See  Exhibit  1-2.) 


The  3033MP  was  announced  with  a price  of  $7.2  million  (4  meg  per 
processor).  INPUT'S  projection  was  $5.0  to  $5.5  million. 

The  price/performance  was  projected  to  be  7.0  times  the  370/158-3. 
The  actual  price/performance  Is  4.0  to  4.6. 

• The  price  and  price/performance  of  the  3033MP  was  a surprise  (of  the 
unpleasant  kind).  However,  the  announcement  was  significant  and  is  therefore 
analyzed  in  considerable  detail  In  the  next  chapter. 


D,  CURRENT  PRICE/PERFQRMANCE  RATIOS 


• The  announcement  of  the  3031  and  3032  prompted  the  general  publication  of 
misleading  information  concerning  the  performance  of  large  scale  IBM 
systems.  This  confusion  did  not  result  from  IBM's  "upgrade  announcement" 
which  related  the  3031  performance  to  the  370/148  and  the  3032  performance 
to  the  370/158-3  - but  rather  from  the  fact  that  the  3031  was  a 370/158-3,  and 
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PRICE-PERFORMANCE  COMPARISONS- 
LARGE  SCALE  IBM  AND  AMDAHL  MAINFRAMES 


PROCESSOR 

INTERNAL  ® 
PERFORMANCE 

PRICE-  ® 
PERFORMANCE 

3031  P/P  © 

ADJUSTED  UNADJUSTED 

3032® 

P/P 

370/158-3 

1.0 

1.0 

— 

— 

(Prices  Prior  3/77) 
370/158-3 

1.0 

1.4 

_ 



(Prices  After  3/77) 
3031 

1.1 

2.6(3.1)  © 

1.0 

1.0 

— 

370/168-3 

2.9 

2.3 

0.7 

0.6 

0.5 

3032 

2.75 

3.8  (4.3)  © 

1.4 

1.1 

1.0 

470V/5 

3.3 

5.0 

1.6 

1.3 

1.2 

3033 

4.9 

4.9  (5.6)  © 

1.8 

1.4 

1.3 

470V/6-II 

5.1 

6.5 

2.1 

1.7 

1.5 

470V/7 

7.4 

7.4 

2.4 

1.9 

1.7 

3033MP 

8.3 

4.0  (4.6)  © 

1.5 

1.2 

1.1 

® INTERNAL  PERFORMANCE  DOES  NOT  INCLUDE  PERFORMANCE  IMPROVEMENT 
OBTAINED  THROUGH  SYSTEM/370  EXTENDED  FACILITY  (370/158-3=1) 

® PRICE-PERFORMANCE  BASED  ON  4 MEGABYTE  MAIN  MEMORY  & 12  CHANNELS. 
(PRICE-PERFORMANCE  ADJUSTED  FOR  "NON-CONFORMING"  SYSTEMS - 
370/158-3,  3031,  AMDAHL  470V/6-II) 

® PRICE-PERFORMANCE  RATIOS  WITH  & WITHOUT  ADJUSTMENT  FOR  3031 
CHANNEL  LIMITATION  (3031  EF=1) 

® PRICE-PERFORMANCE  RATIOS  (3032  EF=1) 

® PRICE-PERFORMANCE  IN  PARENTHESIS  IS  ADJUSTED  TO  REFLECT  SYSTEM  370 
EXTENDED  FACILITY. 
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the  3032  was  a 370/168-3.  The  problem  was  in  a set  of  "CPU  Power"  figures 
which  use  the  IBM  360/50  as  a base  and  which  have  been  widely  accepted  In 
the  industry.  Unfortunately,  these  figures  established  an  erroneous  relation- 
ship between  the  370/158  and  168  and  this  error  has  been  perpetuated  by 
numerous  consultants  and  publications.  This  in  turn  has  caused  gross 
distortions  in  the  price/performance  ratios  of  large  scale  IBM  (and  IBM 
compatible)  systems. 

The  price/performance  comparisons  presented  in  Exhibit  1-2  were  developed  in 
the  following  manner; 

A model  was  used  to  evaluate  the  actual  instruction  execution  times  of 
each  individual  machine  instruction.  This  model  was  run  on  the  IBM 
370/158  and  168  and  the  Amdahl  470  V/6  several  times.  (PartialVesults 
were  published  In  "Amdahl  As  A Viable  Alternative  To  IBM.") 

A "kernel  analysis"  was  also  run  on  all  three  systems.  This  analysis 
determined  how  "commercial"  and  "scientific"  operation  environments 
would  differ.  The  internal  performance  ratios  between  the  158,  168  and 
470  V/6  were  established  based  on  the  commercial  ratio  (which  was 
lower). 

The  ratios  which  were  established  have  been  further  checked  against 
user  benchmarks  (and  often  analyses)  and  have  been  found  to  be  within 
acceptable  limits. 

The  internal  performance  ratios  for  announced  systems  are  established 
by  taking  the  mean  announced  performance  In  relationship  to  the  base 
systems.  In  this  manner,  the  3031,  3032,  3033,  470  V/5,  470  V/6-II,  470 
V/7,  and  3033MP  were  established. 

The  System/370  Extended  Facility  was  not  considered  in  the  internal 
performance  ratios  since  it  Is  software  dependent.  However,  its 
potential  impact  on  price/performance  is  presented. 


-8  - 


© 1978  by  INPUT,  Menlo  Park,  CA  94025.  Reproduction  Prohibited. 


INPU 


The  standard  configuration  used  contained  4 megabytes  of  main  memory 
and  12  channels.  Systems  which  deviate  from  the  standard  (370/158, 
3031,  and  Amdahl  470  V/7)  were  adjusted  when  computing  price/perfor- 
mance. This  adjustment  resulted  In  lower  price/performance  for  the 
370/158  and  3031  (channel  limitations)  and  Improvement  for  the  470  V/6 
which  has  16  inboard  channels. 

• It  is  obvious  that  the  370/158  and  168  are  not  competitive  at  the  published 
prices,  but  delivery  schedules  and  the  used  computer  market  could  extend  their 
effective  lives.  (INPUT  will  track  residual  value  of  all  large  scale  systems  on 
a continuing  basis.) 

• It  also  becomes  apparent  that  the  370/158  and  3031  do  not  really  qualify  for 
the  classification  of  "large  scale  systems"  since  economy  of  scale  appears  very 
distinctly  above  that  level.  Therefore,  the  best  base  to  consider  for  future 
consideration  of  large  scale  systems  is  the  3032. 
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II  FUTURE  LARGE  SCALE  SYSTEMS 


li 


FUTURE  LARGE  SCALE  SYSTEMS 


A,  THE  COMPETITIVE  ENVIRONMENT  ( 1 978- 1 983) 


• INPUT,  in  the  past,  considered  that  any  IBM  hardware  announcements  prior  to 
1980-81  would  be  of  an  interim  nature,  aimed  at  combating  a specific 
competitive  situation  (and  correcting  weaknesses  in  the  System/370  line 
created  by  the  announcement  of  the  3033).  The  announcements  of  the  last 
year  complete  our  predictions  of  large  scale  systems  development  prior  to  the 
announcement  of  a new  IBM  product  line  in  the  1980-81  timeframe. 

• Despite  IBM's  significant  price/performance  improvement,  other  vendors  have 
been  able  to  keep  pace.  Both  Amdahl  and  ITEL  are  prospering  in  the  IBM 
compatible  mainframe  business. 

• It  is  rumored  that  IBM  has  received  orders  for  the  30XX  series  which  exceed 
the  total  processing  power  and  main  memory  of  Its  Installed  base.  On  the 
surface,  the  demands  for  large  scale  computer  power  appear  extremely  strong 
(even  for  technology  which  is  not  state  of  the  act). 


• The  "New  Hardware  Economics"  stated  that  after  the  announcement  of  the 
3032,  Amdahl  might  respond  by  making  price  adjustments  on  the  470  V/5  and 
470  V/6-II.  INPUT  projected  that  Amdahl  would: 

"Adjust  the  price  of  the  470  V/6-II  to  that  of  the  V/5." 

"Lower  the  price  of  the  V/5  to  approximately  $2  million. 
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The  price  adjustments  to  the  Amdahl  systems  have  been  made  in  two  steps  and 
the  results  are  as  follows: 

The  ^70  V/6  has  been  adjusted  from  $3.3  million  to  $3  million  to  $2.7 
million.  The  original  price  of  the  470  V/5  was  $2.65  million,  so  the 
projected  price  change  has  occurred. 

The  470  V/5  has  been  adjusted  from  $2.65  million  to  $2.4  million  to  $2.3 
million,  so  there  is  still  some  cushion  before  reaching  the  $2  million 
predicted. 

At  the  present  time,  both  the  470  V/5  and  470  V/6-II  have  price  performance 
advantages  over  the  3032  and  3033  of  approximately  15-30%  (depending  on 
whether  the  IBM  systems  take  advantage  of  the  Extended  Facility). 

The  470  V/7  remains  at  the  top  of  the  price/performance  competition  with  a 
30-50%  advantage  over  the  3033  and  a 60-80%  advantage  over  the  3033MP. 
(again  depending  on  the  use  of  the  Extended  Facility.) 

Since  both  IBM  and  Amdahl  are  receiving  satisfactory  orders,  it  appears  a 
temporary  accommodation  has  been  reached. 

The  announcement  of  the  3033MP  appears  to  be  a step  backward  from  the 
price/performance  competition  which  began  with  the  3033  announcement.  An 
initial  observation  concerning  the  3033MP  is  the  following: 

IBM's  announcement  of  the  MVS  Systems  Extension  stated:  "To  meet 
the  breadth  of  our  customers'  requirements,  tightly  coupled  processors 
continue  to  be  a prime  vehicle  for  implementing  advanced  systems." 
INPUT  took  note  of  this  in  "The  New  Hardware  Economics." 

IBM's  record  for  implementing  tightly  coupled  processors  has  been  far 
from  good.  This  applies  also  to  IBM's  record  for  sel ling  multiprocessor 
systems  considering  the  fact  it  is  an  avowed  part  of  their  strategy. 
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The  price/performance  of  the  3033MP  does  not  moke  it  very  attractive. 
However,  there  is  currently  no  plug-compatible  multiprocessor  com- 
petitor. (It  should  be  noted  that  Fujitsu  described  a working 
multiprocessor  model  using  Amdahl  technology  in  1975.) 

It  is  probable  that  the  flood  of  orders  for  the  30XX  series  convinced 
IBM  they  over-reacted  to  the  price/performance  threat  of  the  PCMs. 
Price/performance  improvements  continue  to  be  the  result  of  the 
competitive  environment  and  not  a change  in  policy. 

The  performance  of  the  3033MP  is  stated  as:  "1.6-1. 8 times  the 

instruction  rate  of  a single  3033  processor  when  running  similar 
programs  under  OS/VS2  MVS."  This  is  the  same  performance  objective 
targeted  for  the  370/I68MP  which  was  never  achieved  In  actual 
performance.  In  fact,  when  running  IMS,  MP  configurations  are 
reported  to  run  at  approximately  1.4  times  the  single  system. 
(Price/performance  in  Exhibit  1-2  was  computed  at  1 .7  times  the  3033.) 

If  the  3033MP  is  only  1.4  times  a single  processor  when  running  IMS,  a 
single  Amdahl  470  V/7  may  out-perform  the  3033MP  in  that  environ- 
ment. This  would  result  in  a price/performance  advantage  of  over  2 to 
I for  the  470  V/7.  This  will  not  be  acceptable  in  the  marketplace. 

B.  THINKING  THE  UNTHINKABLE 


• Section  I of  this  report  Indicated  that  there  were  three  "proper"  functions  for 
large  scale  general  purpose  systems:  I)  heavy  computation,  2)  transaction 

processing  against  large  data  bases,  and  3)  RJE  replacement  of  small  and 
medium  scale  systems.  An  analysis  of  these  functions  reveals  the  following: 
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The  "number  crunching"  typically  associated  with  commercial  environ- 
ments would  not  be  a burden  for  even  a small  minicomputer.  In 
environments  really  requiring  heavy  computation,  the  large  scale  IBM 
mainframes  are  not  competitive. 

It  is  difficult  to  envision  large  data  bases  in  a commercial  environment 
which  could  not  be  more  effectively  distributed.  The  primary  argument 
against  distributed  data  bases  is  lack  of  software.  This  argument  can  be 
turned  around  to  state  - it  is  impossible  to  implement  large  data  bases 
with  high  transaction  levels  on  a centralized  basis  using  large  scale  IBM 
mainframes  and  IMS! 

The  RJE  replacement  of  small  and  medium  scale  IBM  systems  is  still  an 
economically  justified  use  of  large  scale  systems.  However,  small  and 
medium  scale  IBM  systems  are  under  pressure  from  minicomputers  with 
price/performance  ratios  which  are  highly  competitive  with  large  scale 
systems.  Further  they  have  the  advantage  of  reducing  (or  eliminating) 
the  communications  cost  to  the  host.  (An  IBM  compatible  "mini"  with 
the  power  of  a 370/138  has  recently  been  announced  at  less  than  half 
the  cost.) 

Why  are  large  scale  systems  in  such  great  demand?  It  would  appear  that  the 
answer  Is  to  run  low  performance  systems  software  of  obsolete  design.  Less 
than  20%  of  large  scale  computer  capacity  is  available  for  applications 
program  execution  -the  rest  is  spent  In  systems  overhead  and  inefficiencies. 
There  is  every  indication  that  the  engine  isn't  up  to  the  job  and  another 
solution  must  be  sought. 
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GEOGRAPHIC  AND  ARCHITECTURAL  DISTRBUTED  PROCESSING 


• In  its  simplest  form,  the  trend  toward  geographic  distributed  processing  is 
directly  associated  with  large  scale,  centralized  systems  inefficiencies.  These 
problems  develop  in  two  areas: 

Data  entry  and  data  capture  consume  an  inordinate  percentage  of  large 
scale  systems  capability.  The  range  is  from  30-70%  depending  upon 
definition  of  data  entry  and  the  application  involved.  Not  surprisingly, 
off-loading  of  host  computers  is  the  main  theme  of  manufacturers  of 
intelligent  data  entry  systems,  3790  replacement  systems,  and  even 
some  word  processing  systems. 

The  other  problem  is  system  responsiveness.  The  primary  objective  of 
multiprogramming  operating  systems  is  to  keep  large  processors 
balanced  between  processing  and  I/O  activity.  Contrary  to  popular 
belief,  operating  systems  do  not  make  computers  more  efficient  -there 
must  be  a certain  degree  of  degradation  of  hardware  potential.  If 
twenty  remote  RJE  nodes  are  all  active,  there  will  always  be  some 
unhappy  users.  Minicomputer  vendors  sell  distributed  processing 
directly  to  these  end  users. 

• Architectural  distribution  of  processing  takes  two  major  forms  and  it  is  also  a 
result  of  host  Inefficiencies: 

One  of  the  primary  forms  of  architectural  distribution  of  processing  is 
front-end  off-loading  of  communication  functions.  This  has  been 
recognized  as  not  only  desirable  but  necessary  ever  since  the  first 
terminals  were  connected  to  computers.  Unfortunately,  IBM's  System 
Network  Architecture  has  adopted  a hardware/software  strategy  which 
does  not  solve  the  problem  (MVS/VTAM/370X/NCP).  This  has  provided 
a fertile  field  for  minicomputer  based  front-end  communications 
processors.  (Even  Series/ 1 has  been  adapted  for  this  purpose  in  a direct 
confrontation  with  SNA.) 
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A more  recent  phenomenon  has  been  the  data  base  computer  designed 
to  transfer  data  base  management  functions  from  the  "overburdened" 
host  to  the  backend.  It  has  been  projected  that  a very  high  percentage 
of  all  commercial  data  processing  (70-90%)  can  be  handled  by  a 
comprehensive  DBMS. 

• The  performance  of  large  scale,  monolithic  hardware/software  systems  makes 
them  vulnerable  to  attack  from  all  sides.  After  everyone  has  had  a "peice  of 
the  action,"  it  Is  not  readily  apparent  exactly  what  the  future  function  of  large 
scale  systems  will  be  once  all  of  operating  systems  functions  are  distributed 
(as  well  as  the  relatively  minor  amount  of  user  data  processing  which  is 
currently  being  accomplished).  (See  Exhibit  ll-l.) 

• The  potential  "off-loading"  exceeds  100%.  The  primary  battle  seems  to  be  how 
much  "data  entry"  will  become  Incorporated  Into  the  data  base  computer  or 
how  much  of  the  data  base  will  be  geographical  ly  distributed. 

• The  scenario  above  addresses  proposals  for  off-loading  the  large  scale  host. 
There  are  also  plans  to  replace  it  with  new  architectures.  One  of  the  more 
interesting  developments  has  been  Tandem  Computer's  "multi-minicomputer 
systems." 

The  basic  system  consists  of  two  processors  and  sells  for  approximately 
$100,000.  The  major  advertising  thrust  is  high  reliability  (non-stop 
operation)  in  a transaction  oriented  commercial  environment. 

While  performance  has  not  yet  been  fully  evaluated,  internal  processor 
speeds,  channel  capacity  and  main  memory  all  Indicate  It  should  have 
potential  processing  power  equivalent  to  the  largest  available  com- 
mercial systems. 

Actual  throughput  In  an  on-line  environment  may  be  Impressive  due  to 
elimination  of  the  oppressive  software  overhead. 
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EXHIBIT  11-1 

DISTRIBUTED  DATA  PROCESSING  CONFIGURATION 

POTENTIAL 
FOR  HOST 
OFF-LOADING 

( 70  to  90%) 


ARCHITECTURAL 

DISTRIBUTION 


r 


I 

I 

I 

i 


CONVENTIONAL 

& 

NEW  STORAGE 
TECHNOLOGY 


HOST 

PROCESSOR 


UNIPROCESSOR 

OR 

MULTIPLE  PROCESSORS 


( 20  to  30%) 


( 30  to  70%) 


GEOGRAPHIC 

DISTRIBUTION 


□ □ □ 


- 16  - 

© 1978  by  INPUT,  Menlo  Park,  CA  94025.  Reproduction  Prohibited. 


INPUT 


Tandem  has  already  shipped  a ten  processor  system  valued  at 
approximately  $2  million. 

Equally  important  are  the  reliability  and  security  which  are  claimed  to 
be  inherent  in  the  combined  hardware/software  design. 

The  modular  approach  from  two  processors  up  to  sixteen  permits 
construction  of  systems  with  a very  wide  range  of  performance.  This 
circumvents  the  "stepping-stone”  architecture  which  has  prevailed  in 
the  industry  since  the  announcement  of  System/360. 


D.  WHAT  WILL  BM  DO? 


• Despite  all  of  the  potential  threats,  IBM  has  just  announced  (April  1978)  that  it 
has  the  largest  backlog  In  Its  history  and  that  this  was  accomplished  by 
growing  its  customer  base  toward  ever  larger  systems.  However,  technology 
cannot  be  ignored  indefinitely  and  IBM  is  extremely  sensitive  to  the  dual 
threat  to  large  scale  account  control  which  is  posed  by  PCMs  and  the  trend 
toward  distributed  processing. 

• INPUT  believes  IBM  recognizes  that  effective  implementation  of  distributed 
processing  Is  essential  (even  down  to  the  smallest  office)  If  It  Is  to  maintain  its 
growth  objectives  through  the  1980s.  This  will  require  new  hardware  and 
software  architecture  and  technology  which  will  be  announced  in  the  early 
1 980s. 

• Originally  our  estimate  was  that  this  would  occur  in  1980-81  with  availability 
being  in  1982-83.  Despite  the  success  of  the  30XX,  INPUT  still  projects 
announcement  of  a new  product  line  in  this  timeframe. 


{ 
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• The  hardware  systems  announcements  projected  for  the  interim  period  in  "The 
New  Hardware  Economics"  have  already  occurred.  Hardware  price/perfor- 
mance ratios  will  probably  remain  relatively  stable  until  IBM's  announcement 
of  the  new  product  line. 

• The  threats  which  must  be  met  are  those  posed  by  distributed  processing 
(geographical  and  architectural)  against  the  vulnerable  host  software. 

• The  solution  will  be  the  dynamic  distribution  of  function  up  and  down  the  SNA 
architecture  and  the  improvement  of  host  performance  by  the  judicious 
allocation  of  software  functions  to  combinations  of  hardware,  firmware  and 
software.  (This  has  already  been  done  with  the  System/370  Extended  Facilties 
and  the  MVS  System  Extensions  program  product.)  These  tactics  have 
numerous  advantages: 

The  dynamic  allocation  of  functions  within  SNA  make  it  more  difficult 
for  minicomputer  and  intelligent  terminal  competitors  who  advocate 
front-end  off-loading  of  the  host. 

The  changing  hardware/firmware/software  (H/F/S)  mixture  will  make 
compatabllity  more  difficult  for  the  PCMs  and  the  emerging  Data  Base 
Computers  on  the  back-end. 

The  H/F/S  strategy  will  permit  the  controlled  unbundling  of  operating 
systems  functions  and  result  in  additional  revenues. 

• The  30XX  MP  systems  will  be  promoted  as  the  way  to  "implement  advanced 
systems."  Improved  reliability  availability  and  serviceability  will  be  claimed 
to  more  than  off-set  the  degraded  price/performance,  a replication  of  the 
approach  which  was  used  in  1(9^8. 

• Security  of  30XX  systems  will  be  enhanced  with  a combination  of  H/F/S  not 
available  on  "obsolete"  370/1 58s  and  370/1 68s.  This  will  have  some  benefits  , 
but  it  will  add  more  overall  systems  burden  and  off-set  any  true  performance 
improvement  as  a result  of  the  H/F/S  strategy. 
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It  will  add  to  revenue  directly  since  the  end  user  must  pay  for  a secure 
system  if  he  needs  it. 

Security  will  make  "foreign"  equipment  suspect  (PCMs,  peripherals, 
minicomputers,  terminals,  etc.).  It  will  be  Impossible  to  "guarantee" 
the  security  of  the  network  If  foreign  systems  or  device  are  intercon- 
nected. 

• New  storage  devices  will  only  be  available  on  30XX  systems  (a  normal  means 
of  obsoleting  the  old  line)  and  it  Is  probable  that  some  data  management 
functions  will  be  built  into  these  new  storage  systems. 

• All  of  the  above  actions  will  make  direct  price/performance  comparisons  of 
both  mainframe  and  peripherals  extremely  difficult.  They  will  also  lead 
"logically"  to  the  new  product  line. 


E.  IMPLEMENTING  THE  INTERIM  STRATEGY 


• IBM  must  address  two  serious  problems  before  it  is  ready  to  introduce  its  new 
product  line: 

1 ) Data  Base  Management  Systems 

2)  Data  Communications 

• There  are  an  almost  infinite  variety  of  ways  to  address  the  DBMS  problem 
using  H/F/S,  security,  and  new  storage  devices.  The  following  are  likely 
candidates  and  probably  will  appear  in  combination. 

A firmware  pre-processor  for  data  base  languages  (DL/I  and/or  a new 
language)  which  will  permit  flexibility  In  data  models. 

A hardware  "sort  box"  which  would  be  integrated  into  the  mainframe 
for  handling  Indices  (and  perhaps  sort  keys). 
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A hardware  encryption  box  for  data. 


Distributing  part  (or  all)  of  current  software  access  method  processing 
to  new  intelligent  mass  storage  systems.  (Whether  the  "processor”  Is 
integrated  or  part  of  the  storage  system.) 

• The  need  for  a new  communications  front-end  to  replace  the  370X  has  been 
apparent  for  some  time.  When  it  comes  it  will  incorporate  the  following 
functions: 

Line  encryption,  security,  and  network  accounting. 

In  addition  to  normal  message  routing,  it  will  also  handle  substantial 
portions  of  computer  resource  management  and  job  scheduling  for 
multiple  processors.  (This  could  substantially  improve  performance  of 
30XX  MP  configurations.) 

• Exhibit  11-2  contains  a probability  matrix  of  IBM  large  systems  (and  system 
related)  H/F/S  announcements  for  the  forecast  period. 

The  NPL  announcement  is  still  targeted  in  the  1980-1981  timeframe. 

It  is  doubtful  that  another  large  scale  uniprocessor  will  be  announced  If 
the  above  projection  Is  correct.  However,  if  It  Is  announced  it  will 
probably  be  in  1978  and  directed  against  the  470  V/7. 

The  announcement  of  a new  mass  storage  system  (replacement  for  the 
3850)  will  probably  be  timed  to  coincide  with  the  NPL  announcement. 

The  interim  actions  discussed  above  will  occur  during  the  next  two 
years. 
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EXHIBIT  11-2 


i 


PROBABILITY  MATRIX  (BY  YEAR) 

OF  IBM  LARGE  SCALE  SYSTEMS  ANNOUNCEMENTS 


ANNOUNCEMENT 

1978 

1979 

1980 

1981-83 

NEW  PRODUCT  LINE 

— 

10% 

40% 

50% 

3034  PROCESSOR 

20% 

10% 

— 

— 

COMMUNICATIONS  PROCESSOR 

60% 

40% 

— 

— 

DISK  SYSTEM  (INTELLIGENT) 

50% 

50% 

— 

— 

NEW  MASS  STORAGE 

— 

10% 

30% 

60% 

DBMS  PRE-PROCESSOR 

40% 

60% 

— 

— 

DBMS  HARDWARE  ASSIST 
("SORT  BOX"  &/OR  ENCRYPTION) 

60% 

40% 

— 

— 

f 
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F. 


THE  NEW  PRODUCT  LINE  (NPL)  (1980-81) 


• The  effect  of  the  interim  strategy  is  to  evolve  a "distributed"  architecture  in 
response  to  competitive  threats  (whether  the  processors  are  in-board,  "bolted 
on,"  or  physically  separate  from  the  mainframe).  NPL  will  repackage  and 
extend  the  distributed  architecture  using  new,  but  proven,  technology 
(hardware  and  software). 

• The  central  large  scale  system  (as  opposed  to  processor)  will  be  of  modular 
construction  and  will  incorporate  multiple  processors.  It  will  implement  a 
Virtual  Processor  (VP)  environment  in  H/F/S  which  will  be  an  extension  of 
current  VM  (virtual  machine)  concepts.  (The  terminology  will  be  changed  to 
avoid  confusion,  and  the  implementation  should  be  substantially  different.) 
Among  the  features  will  probably  be: 

The  ability  to  run  all  System  370  Operating  Systems  on  either  a real 
(dedicated  processor)  or  virtual  basis.  Both  will  be  under  central 
control  of  the  VP. 

The  ability  to  dedicate  a "processor"  to  a specific  end  user  (or  user  set) 
on  either  a real  or  virtual  basis.  This  implies  dedication  and  control 
over  a portion  of  the  VP  processing  environment.  The  range  could  be 
from  the  equivalent  of  a 370/15  to  3033,  and  might  include  GSD 
products  as  wel  I. 

The  ability  to  run  selected  competitive  systems  is  also  inherent  in  the 
VP  architecture  (either  large  scale  or  minicomputer). 

• The  VP  environment  will  include  virtual  storage  capability  up  and  down  the 
memory  hierarchy. 
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Pricing  will  vary  substantially  based  on  the  VP  system  selected  (actually 
"designed"  would  be  more  accurate).  Price  and  performance  will  be  trade-offs 
between  virtual  and  real  processors.  However,  VPs  will  probably  range  in  price 
from  $ I million  to  $i0  million. 

The  VP  will  offer  immediate  replacement  of  "obsolete"  systems  In  a network 
environment  and  back-up  for  any  System/360,  370  or  30XX  equipment  which 
remains  installed. 

The  old  systems  not  replaced  directly  by  VP  will  be  replaced  by  distributed 
processing  nodes  using  minicomputers. 

Most  application  programs  will  be  processed  at  the  remote  sites.  The  role  of 
the  host  will  be  to: 

Manage  the  processing  and  data  distribution  of  the  network. 

Provide  centralized  control  of  the  overall  data  processing  and  office 
environments  of  the  enterprise. 

Provide  secured  storage  for  sensitive  data  bases. 

Provide  processing  against  central  data  bases. 

Provide  back-up  for  all  installed  systems  (and  data  bases). 

Control  the  overall  internal  information  flow  for  the  using  organization 
including  "electronic  mall,"  voice,  graphics  and  message  switching. 

Control  information  flow  with  outside  organizations  (government, 
financial,  or  other  business  enterprises). 


i 
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Internal  performance  and  price/performance  of  VPs  will  be  virtually  impossible 
to  compare  against  other  systems.  (However,  users  will  become  increasingly^ 
interested  in  cost  per  transaction  and  that  will  provide  a common  denominator  \ 
for  all  types  of  systems  approaches.)  / 

Though  difficult  to  analyze  and  evaluate,  the  announced  internal  performance 
of  the  VP  system  will  probably  be  in  the  ranges  presented  in  Exhibit  11-3. 

Internal  performance  of  the  base  system  will  be  2.7  times  the  3032,  1.5 
times  the  3033,  and  equivalent  to  the  Amdahl  470  V/7.  Potential 
internal  performance  (by  adding  processors)  could  probably  be  extended 
beyond  the  VP4  (10.8  times  the  3032)  but  the  full  potential  of  the  ' 
system  will  likely  be  announced  on  a gradual  basis. 

The  potential  price/performance  will  be  3.4  to  4.1  times  the  3032,  2.6 
to  3.2  times  the  3033,  and  2.0  to  2.4  times  the  470  V/7. 

However,  when  running  virtual  processors  (or  operating  systems)  the 
price/performance  will  drop  to  1.0  to  2. 1 times  the  3032,  .8  to  1.6  times 
the  3033,  and  0.6  to  1 .2  times  the  470  V/7. 

These  price/performance  ratios  are  essentially  in-line  with  INPUT  projections 
made  in  1976  that  large  scale  price/performance  would  be  10  times  the  168-1 
in  5 to  10  years.  The  projected  price/performance  of  the  VP2  and  above  is  I I 
times  the  168-1.  Exhibit  11-4  shows  price/performance  ratios  relative  to 
System/370  prices  prior  to  3/77. 
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EXHIBIT  11-3 


PROJECTED  PROCESSOR  PRICE-PERFORMANCE  RATIOS 

(3032=  1) 


PROCESSOR 

INTERNAL 

PERFORMANCE 

PRICE- 

PERFORMANCE 
(NATIVE  MODE) 

VIRTUAL 

370 

PRICE- 

PERFORMANCE 

3032 

1.0 

1.0 

470V/5 

1.2 

1.1 

3033 

1.8  -n 

1.3 

470V/6 

1.9 

1.4 

470V/7 

2.7 

1.7 

3033  MP 

3.0  i 

1.1 

VP  1 

3.4 

1.0- 1.7 

VP  2 

5.4"^ 

4.1 

1. 0-2.1 

VP  3 

8.1 

*1% 

4.1 

1. 0-2.1 

VP  4 

10.8 

4.1 

1. 0-2.1 
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EXHIBIT  11-4 

PRICE-PERFORMANCE  RATIOS 
(158-3  PRIOR  TO  3/77  = 1) 


40 
38 
36 
34 
32  I- 


30  - 


VP4  (P/P  = 17.6) 


28  - 


26 


II 

CO 

00  24 

in 

Lll 

§ 22 


20  - 


cc 

LU 

18 


• VP3  (P/P  = 17.6) 


16 

1 1 1 ■ ^ 


14 

12 

10 

8 

6 

4 


2 - 


i 


« VP2  (P/P  = 17.6) 


VP1  (P/P=  14.6) 


470V/7  (P/P  = 7.4) 


• 3033  (P/P  = 5.6) 


3032  (P/P  = 4.3) 


• 168-1  (P/P  = 1.6) 


» \ b ^ 
• 3031  (P/P  = 3.1) 


1M 


2M 


3M 


4M 


5M 


3033  MP  (P/P  = 4.6) 


6M 


7M 
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Ill  IMPACT  OF  IBM*S  LARGE 
SCALE  STRATEGY 


Ill 


lAAPACT  OF  BM's  LARGE  SCALE  STRATEGY 


A.  INTERIM  (1978-1981) 


• Any  performance  improvements  in  large  scale  mainframes  stemming  from 
interim  H/F/S  announcements  will  be  accompanied  by  additional  costs. 
Therefore,  there  will  not  be  great  savings  for  the  user. 

• However,  there  may  be  bargains  in  the  used  computer  market  for  those  who 
have  less  concern  about  the  state  of  the  art. 

• As  IBM  proceeds  with  its  H/F/S  strategy,  there  is  no  assurance  that  PCMs  will 
be  able  to  stay  totally  compatible.  (Any  bargains  will  be  difficult  for  PCMs  to 
follow.) 

• It  is  also  likely  that  H/F/S  performance  improvements  aimed  at  solving 
particular  software  problems  (such  as  IMS)  will  not  be  readily  available  for 
competing  systems.  (For  example,  the  data  language  pre-processor  and  "sort 
box"  may  not  be  easily  adapted  for  use  with  competitive  DBMSs.) 

• As  mentioned  previously,  certain  new  peripherals  will  only  be  available  to 
those  who  keep  up  with  the  technology  by  Installing  30XX  equipment. 
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• Even  the  improved  price/performance  of  the  30XX  (and  any  interim  perfor- 
mance improvements)  will  not  make  large  scale  IBM  systems  economically 
competitive  in  most  transaction  oriented  environments.  Off-loading  of  large 
central  mainframes  will  become  very  popular  during  the  next  2-3  years. 

• The  period  between  now  and  the  announcement  of  NPL  presents  a significant 
opportunity  for  competitive  vendors  who  are  ready  to  take  advantage  of 
distributed  processing.  Not  many  users  are  anxious  to  upgrade  while  waiting 
for  delivery  of  new  hardware. 

• New  hardware  and  software  will  not  be  available  rapidly  enough  to  satisfy 
customers  who  have  been  sold  on  DBMS  and  find  IMS  will  not  meet  their  needs. 
Competitive  DBMS  software  (and  hardware)  present  very  attractive  alterna- 
tives to  those  committed  to  data  base  concepts. 

• Surprises  may  await  those  users  who  have  decided  to  adopt  IBM's  software 
strategy  when  they  Install  their  30XX.  The  combination  of  MVS/IMS/TSO  will 
demonstrate  the  burden  of  software  in  a rather  traumatic  fashion. 

B.  THE  NEW  PRODUCT  LINE 


• VP  will  permit  an  easy  transition  to  a totally  new  communications  environment 
(and  It  is  not  merely  chance  that  the  announcement  is  concurrent  with 
Satellite  Business  Systems  becoming  operational). 

• Routine  data  processing  can  be  left  to  wither  away  quietly  on  a VP  while 
totally  new  communications  networks  are  established.  Users  of  large  scale 
computers  are  also  normally  large  communications  users.  With  the  availability 
of  the  technology,  a communications  revolution  will  take  place. 


i 
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• Users  should  be  prepared  to  take  advantage  of  the  new  computer/com- 
munications networks.  This  requires  planning  which  should  begin  immediately. 

There  will  not  be  enough  qualified  computer/communications  profes- 
sionals to  service  all  of  the  requirements.  Users  who  do  not  develop  the 
human  resources  should  determine  whether  they  are  available  from 
external  sources.  Otherwise,  they  will  be  left  at  the  mercy  of  a variety 
of  vendors,  a situation  which  usually  yields  unsatisfactory  results. 

The  total  communications  requirements  of  the  organization  should  be 
analyzed  starting  Immediately. 

This  analysis  should  Include  voice,  message  traffic,  data  transmission 
and  internal  mall.  In  addition,  the  availability  of  inexpensive  graphics 
will  permit  entirely  new  communications  services  to  be  made  available. 

Office  automation  should  be  considered  a data  processing  problem  of 
highest  priority  in  information  systems  planning. 

Possibilities  for  electronic  exchange  of  data  and  information  with  other 
organizations  should  be  explored  as  soon  as  possible.  The  cost  of 
postage  may  triple  within  the  next  ten  years  and  use  of  paper  will 
become  the  most  expensive  part  of  data  processing  and  communica- 
tions. 

• The  availability  of  the  opinion  to  let  old  systems  wither  away  may  mean 
significant  and  unnecessary  expense  to  those  who  do  so.  INPUT'S  estimates  of 
performance  degradation  due  running  In  "370  mode"  will  not  be  published  at 
announcement  time  by  the  vendor.  These  degradation  figures  are  rough 
estimates  and  performance  may  be  even  more  severely  Impacted.  Beware  of 
easy  solutions.  (There  will  probably  be  Installations  still  running  1^01 
programs  on  a VP-4.) 
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It  is  probable  that  security  considerations  will  delay  PCM  replication  of  the  VP 
product  line  even  if  it  is  technically  possible  in  a reasonable  period  of  time. 
Look  for  innovative  competitors  to  implement  Virtual  Processors  for  current 
IBM  systems  using  different  technology  and  architecture. 

The  price/performance  battle  may  be  resumed  as  soon  as  IBM  fires  the  first 
shot.  The  informed  user  will  achieve  a new  level  of  effectiveness  in 

information  management  with  the  possibility  of  large  cost  savings. 

The  1980s  will  present  an  opportunity  for  electronic  technology  and  data 
processing  management  to  fulfill  promises  which  have  been  made  for  many 
years,  but  only  with  careful  monitoring  of  the  exceptionally  complex 
interrelationships  of  computer/communications  technologies,  and  planning  for 
major  changes  in  both  industries. 
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f SUBSCRIPTION  PR0GRAA4S:  Designed  for  clients  with  a continuing  need  for 
^ information  about  a range  of  subjects  in  a given  area.  Al!  subscription  programs  are 
fixed  fee  and  run  on  a calendar  year  basis; 

• Planning  Service  for  Computer  & Communications  Users  - Provides  managers 
of  large  computer/communications  facilities  with  timely  and  accurate 
information  on  developments  which  affect  today’s  decisions  and  plans  for  the 
future, 

• Small  Establishment  Service  - Analyzes  and  forecasts  small  establishment 
( < 500  employees)  use  of  office,  communication,  and  computer  services  and 
products.  Applications  requirements  and  economics  are  emphasized. 

• Computer  Services  Market  Analysis  Service  - Provides  market  forecasts  and 
business  information  to  software  and  processing  services  companies  to  support 
planning  and  product  decisions. 

• Computer  Services  Company  Analysis  and  Monitoring  Program  - Provides 
immediate  access  to  detailed  information  on  over  2,000  companies  offering 
software  and  processing  services  in  the  U.S.  and  Europe. 

MULTICLIENT  STUDIES:  Research  shared  by  a group  of  sponsors  on  topics  for  which 
there  is  a need  for  In-depth  "one-time"  information.  A multicllent  study  typically  has 
a budget  of  over  $100,000,  yet  the  cost  to  an  individual  client  is  usually  less  than 
$10,000.  Recent  studies  specified  by  clients  include; 

• Computer  and  Office  Equipment  Maintenance 

• Value  Added  Network  Services 

• IBM  Series/ 1 Analysis 

CUSTOM  RESEARCH;  Custom  studies  are  proprietary  to  a client.  Fees  typically 
range  from  $5,000  to  over  $50,000  and  are  a function  of  the  extent  of  the  research 
work.  Examples  of  recent  assignments  Include; 

• Survey  Fortune  500/50  companies  to  determine  plans  for  distributed  data 
processing. 

• Compare  the  internal  charges  for  EDP  services  in  a large  company  to  those  of 
commercially  available  services. 

• Determine  the  market  potential  for  an  associative  Relational  Data  Base 
Management  System  Processor. 

• Conduct  the  1978  ADAPSO  Survey  of  the  Computer  Services  Industry, 

• Analyze  the  opportunities  and  problems  associated  with  packaging  terminals 
and/or  minicomputers  with  remote  computing  services. 
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THE  FUTURE  OF  LARGE  SCALE  IBM 
MAINFRAMES  (1978-1983) 


MAY  1978 


PLANNING  SERVICE  FOR  COMPUTER  AND  COMMUNICATIONS  USERS 


OBJECTIVE:  To  provide  managers  of  large  computer  and  communications  facilities 
with  timely  and  accurate  information  on  developments  which  affect  today's  decisions 
and  plans  for  the  future, 

DESCRIPTION:  Clients  of  this  program  receive  the  following  services  each  year: 

« Residual  Value  Forecasts  - Two  reports  providing  detailed  forecasts  of 
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• Consulting  Support  - Individual  consultation  with  research  staff  on  an 

as-needed  basis  through  telephone  inquiries  and  visits.  ^ 

• Presentations  - INPUT  staff  make  general  or  specific  presentations  to 
client  management  or  staff  at  client's  location. 
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communications  and  associated  fields: 


• Research  topics  are  selected  by  a Steering  Committee  consisting  of 
client  representatives. 

• Research  for  this  program  includes  professional  interviews  with  users, 
vendors,  universities,  industry  associations,  and  other  analysts. 

• Conclusions  derived  from  the  research  are  founded  on  the  judgement  of 
INPUT’S  staff. 

• Professional  staff  supporting  this  program  have  20  or  more  years  of 
experience  in  data  processing  and  communications,  including  senior 
management  positions  with  major  vendors  and  users. 
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I INTRODUCTION 


BACKGROUND 
AND  ISSUES 


I 


INTRODUCTION  BACKGROUND  AND  ISSUES 


A.  THE  /VERGING  OF  COMPUTER  AND  COMMUNICATIONS 
TECHNOLOGIES 


• In  March  1976,  INPUT  published  the  "Economics  of  Computer/Communications 
Networks  and  their  Future  Impact."  This  study  analyzed  impacts  of  the 
integration  (and  interaction)  of  large  scale  systems,  minicomputers  and 
intelligent  terminals  into  computer/communications  networks.  The  report 
emphasized  the  necessity  to  evaluate  al  I aspects  of  such  networks:  large  scale 
systems,  minicomputers,  terminals,  mass  storage,  communications  technology 
and  services,  and  associated  network  software. 

• Since  technological  developments  are  progressing  unevenly  in  the  various 
areas,  there  are  changing  cost  trade-offs  In  a given  network  environment  at 
different  points  In  time.  Therefore,  the  establishment  of  a logical  frame  of 
technological  reference  is  necessary  in  viewing  developments  in  any  specific 
area  such  as  "large  scale"  mainframes. 


B.  THE  ROLE  OF  LARGE  SCALE  SYSTEMS 


• In  1 976,  INPUT  defined  a large  scale  system  as  being  equivalent  or  greater  in 
power  than  an  IBM  System  370/168,  costing  more  than  $4  million,  and  having 
the  following  "proper"  functions: 
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Heavy  computation. 


Transaction  processing  against  large  data  bases. 

RJE  replacement  of  smaller  standalone  batch  systems. 

Because  minicomputers  (and  microprocessors)  were  concluded  to  have  superior 
processing  price/performance,  it  was  projected  that  large  scale  systems  should 
not  perform  the  following  functions: 

Network  control. 

Scientific  timesharing. 

Program  development  and  maintenance. 

Simple  transaction  processing. 

Collection,  editing  and  display  of  data. 

Servicing  of  "dumb"  terminals. 

Since  large  scale  systems  are  burdened  with  oppressive  software  overhead,  it 
was  projected  that  there  would  be  a tendency  to  conform  to  the  "proper" 
distribution  of  functions  associated  the  price/performance  characteristics. 
This  would  result  in  40%  of  the  data  processing  functions  performed  by  large 
scale  systems  being  off-loaded  to  minicomputers  and  intelligent  terminals  by 
the  mid  1980s. 

INPUT  also  stated  that  both  OS  and  VS  were  not  designed  to  support 
computer/communications  networks,  but  were  merely  the  evolution  of  con- 
cepts in  existence  when  System/360  was  announced  in  1964. 
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• Users  were  advised  against  attempting  to  implement  large  scale  data  base 
systems  using  available  generalized  data  base  systems  (IMS)  since  these  were 
not  designed  in  anticipation  of  networks. 

• The  proper  role  of  large  scale  systems  (and  associated  software  problems)  have 
not  been  materially  affected  by  developments  since  1976.  The  major  change, 
as  anticipated,  has  been  the  large  scale,  price/performance  improvement 
which  resulted  primarily  from  competition. 


C.  LARGE  SCALE  SYSTEMS  DEVELOPMENTS  SINCE  1 976 


• In  October  1976,  INPUT  published  "Amdahl  as  a Viable  Alternative  to  IBM" 
which  presented  a detailed  technical  analysis  of  the  Amdahl  470  V/6  versus  the 
IBM  370/168  (and  expanded  the  analysis  to  include  the  IBM  370/158  because  of 
the  Itel  plug-compatible  ASS).  INPUT  concluded: 

Amdahl  superiority  in  hardware  price/performance  was  significant 
enough  to  warrant  consideration  by  large  scale  IBM  users,  and  that 
Amdahl  should  be  successful  in  penetrating  this  market. 

The  worldwide  market  for  large  scale  systems  was  large  enough  so  that 
IBM  could  tolerate  the  penetration  until  the  announcement  of  new 
technology  and  architecture  (approximately  24  months). 

IBM  would  not  "overreact"  by  getting  into  a "horsepower"  race,  but 
would  make  only  modest  pricing  and  technological  improvements  during 
the  interview  period. 

• In  March  1977,  IBM  announced  the  3033  and  three  days  later  Amdahl 
announced  the  470  V/7.  Practically  overnight,  large  scale  price/performance 
improved  by  a factor  of  four!  This  was  the  most  aggressive  price/performance 
announcement  in  IBM's  history  and  it  was  prompted  primarily  by  two  things: 
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While  the  financial  impact  of  plug-compatible  mainframes  could  be 
managed,  the  threat  to  account  control  could  not  be  tolerated. 


IBM's  strategy  to  move  customers  toward  its  software  oriented  Systems 
Network  Architecture  (SNA)  required  improved  hardware  price/perfor- 
mance. MVS,  IMS,  VTAM,  NCR  and  the  newly  announced  ACF  could  use 
most  of  the  processing  power  of  a 370/168  and  still  not  provide 
satisfactory  performance. 

INPUT  published  an  impact  study  entitled,  "The  New  Hardware  Economics"  in 
June  1977  in  an  effort  to  put  the  rapidly  changing  large-scale  environment  Into 
perspective.  The  purpose  of  this  bulletin  is  to  evaluate  and  update  the 
projections  made  in  that  report.  The  large  scale  announcements  projected  in 
June  1 977  for  1 977-1978  are  contained  in  Exhibit  l-l . 

In  October  1977,  IBM  announced  the  3031  and  3032  (exactly  as  predicted  by 
INPUT).  The  performance  characteristics  of  these  processors  are  as  follows: 

The  3031  was  announced  with  internal  performance  of  2.0  to  2.5  times 
that  of  the  3148  processor.  This  translates  Into  0.9  to  1.2  times  the 
370/158-3.  INPUT'S  projection  was  l.l  times  the  370/1 58-3. 

The  3031  was  announced  with  a price  of  $1.1  million.  INPUT'S 
projection  was  $ 1 .2-1 .5  million. 

The  price/performance  of  the  3031  was  projected  to  be  2.7  times  the 
158-3  (at  prices  prior  to  3/77).  The  actual  price/performance  is  2.6  to 
3. 1 (see  Exhibit  1-2). 

The  3032  was  announced  with  internal  performance  of  2.5  to  3.0  times 
that  of  the  370/158-3.  INPUT'S  projection  was  3.0  times  the  370/158-3. 

The  3032  was  announced  with  a price  of  $2. 2-2. 5 million  (depending  on 
the  number  of  channels).  INPUT'S  projection  was  $2.2  to  $2.5  million. 
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EXHIBIT  1-1  ^ 

ANTICIPATED  LARGE  SCALE  IBM  MAINFRAME  ANNOUNCEMENTS 

1977-78 


PROCESSOR 

INTERNAL 

PERFORMANCE 

PRICE  RANGE 
($  MILLIONS) 

PRICE- 

PERFORMANCE 

370/158-3 

(OLD  PRICES) 

1.0 

— 

1.0 

303  r 

1.1 

$ 1.2-1.5 

2.7 

3032* 

3.0 

$ 2.2-2.5 

4.5 

3033  TCr* 

9.5 

$ 4.S-5.3 

6.5 

3033  TC2** 

10.6 

$ 5. 0-5.5 

7.0 

^INPUT'S  PROJECTIONSOF  NEW  PRODUCT  OFFERINGS 
^^TIGHTLY  COUPLED  ALTERNATIVES  OF  THE  3033  (EITHER  AP  OR  MP) 


^ REPRINTED  FROM  "THE  NEW  HARDWARE  ECONOMICS"  JUNE  1977 
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Price/performance  of  the  3032  was  projected  to  be  4.5  times  the 
370/158-3  (at  prices  prior  to  3/77).  The  actual  price/performance  is  3.8 
to  4.3  (based  on  the  mean  of  the  announced  performance  range).  (See 
Exhibit  1-2.) 

• The  projections  provided  in  "The  New  Hardware  Economics"  were  quite 
accurate  with  respect  to  the  3031  and  3032. 

• In  March  1978,  IBM  announced  a 3033MP  (INPUT  predicted  either  a 3033AP  or 
3033MP).  The  performance  characteristics  are  as  follows: 

The  3033MP  was  announced  with  Internal  performance  of  1.6  to  1.8 
times  the  3033.  This  translates  into  7.8  to  8.8  times  the  370/158-3. 
INPUT  had  projected  10.6  (computer  at  the  high  end  of  a 1.7- 1.9  times 
the  3033EF).  (See  Exhibit  1-2.) 


The  3033MP  was  announced  with  a price  of  $7.2  million  (4  meg  per 
processor).  INPUT'S  projection  was  $5.0  to  $5.5  million. 

The  price/performance  was  projected  to  be  7.0  times  the  370/158-3. 
The  actual  price/performance  Is  4.0  to  4.6. 

• The  price  and  price/performance  of  the  3033MP  was  a surprise  (of  the 
unpleasant  kind).  However,  the  announcement  was  significant  and  is  therefore 
analyzed  In  considerable  detail  in  the  next  chapter. 


D.  CURRENT  PRICE/PERFORMANCE  RATIOS 


• The  announcement  of  the  3031  and  3032  prompted  the  general  publication  of 
misleading  Information  concerning  the  performance  of  large  scale  IBM 
systems.  This  confusion  did  not  result  from  IBM's  "upgrade  announcement" 
which  related  the  3031  performance  to  the  370/148  and  the  3032  performance 
to  the  370/158-3  - but  rather  from  the  fact  that  the  3031  was  a 370/158-3,  and 
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EXHIBIT  1-2 


PRICE-PERFORMANCE  COMPARISONS- 
LARGE  SCALE  IBM  AND  AMDAHL  MAINFRAMES 


PROCESSOR 

INTERNAL  ® 
PERFORMANCE 

PRICE-  ® 
PERFORMANCE 

3031 P/P  © 

ADJUSTED  UNADJUSTED 

3032® 

P/P 

370/158-3 

1.0 

1.0 





(Prices  Prior  3/77) 
370/158-3 

1.0 

1.4 

(Prices  After  3/77) 
3031 

1.1 

2.6(3.1)  ® 

1.0 

1.0 

— 

370/168-3 

2.9 

2.3 

0.7 

0.6 

0.5 

3032 

2.75 

3.8  (4.3)  ® 

1.4 

1.1 

1.0 

470V/5 

3.3 

5.0 

1.6 

1.3 

1.2 

3033 

4.9 

4.9 (5.6)  ® 

1.8 

1.4 

1.3 

470V/6-II 

5.1 

6.5 

2.1 

1.7 

1.5 

470V/7 

7.4 

7.4 

2.4 

1.9 

1.7 

3033MP 

8.3 

4.0  (4.6)  © 

1.5 

1.2 

1.1 

® INTERNAL  PERFORMANCE  DOES  NOT  INCLUDE  PERFORMANCE  IMPROVEMENT 
OBTAINED  THROUGH  SYSTEM/370  EXTENDED  FACILITY  (370/158-3=1) 

® PRICE-PERFORMANCE  BASED  ON  4 MEGABYTE  MAIN  MEMORY  & 12  CHANNELS. 
(PRICE-PERFORMANCE  ADJUSTED  FOR  "NON-CONFORMING"  SYSTEMS  - 
370/158-3,  3031,  AMDAHL  470V/6-I I ) 

® PRICE-PERFORMANCE  RATIOS  WITH  & WITHOUT  ADJUSTMENT  FOR  3031 
CHANNEL  LIMITATION  (3031  EF=1) 

@ PRICE-PERFORMANCE  RATIOS  (3032  EF=1) 

© PRICE-PERFORMANCE  IN  PARENTHESIS  IS  ADJUSTED  TO  REFLECT  SYSTEM  370 
EXTENDED  FACILITY. 
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the  3032  was  a 370/168-3.  The  problem  was  in  a set  of  "CPU  Power"  figures 
which  use  the  IBM  360/50  as  a base  and  which  have  been  widely  accepted  in 
the  industry.  Unfortunately,  these  figures  established  an  erroneous  relation- 
ship between  the  370/158  and  168  and  this  error  has  been  perpetuated  by 
numerous  consultants  and  publications.  This  in  turn  has  caused  gross 
distortions  in  the  price/performance  ratios  of  large  scale  IBM  (and  IBM 
compatible)  systems. 

The  price/performance  comparisons  presented  in  Exhibit  1-2  were  developed  in 
the  following  manner: 

A model  was  used  to  evaluate  the  actual  instruction  execution  times  of 
each  individual  machine  instruction.  This  model  was  run  on  the  IBM 
370/158  and  168  and  the  Amdahl  470  V/6  several  times.  (Partial  results 
were  published  in  "Amdahl  As  A Viable  Alternative  To  IBM.") 

A "kernel  analysis"  was  also  run  on  all  three  systems.  This  analysis 
determined  how  "commercial"  and  "scientific"  operation  environments 
would  differ.  The  internal  performance  ratios  between  the  158,  168  and 
470  V/6  were  established  based  on  the  commercial  ratio  (which  was 
lower). 

The  ratios  which  were  established  have  been  further  checked  against 
user  benchmarks  (and  often  analyses)  and  have  been  found  to  be  within 
acceptable  limits. 

The  internal  performance  ratios  for  announced  systems  are  established 
by  taking  the  mean  announced  performance  in  relationship  to  the  base 
systems.  In  this  manner,  the  3031,  3032,  3033,  470  V/5,  470  V/6-II,  470 
V/7,  and  3033MP  were  established. 

The  System/370  Extended  Facility  was  not  considered  in  the  internal 
performance  ratios  since  it  is  software  dependent.  However,  its 
potential  impact  on  price/performance  is  presented. 
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The  standard  configuration  used  contained  4 megabytes  of  main  memory 
and  12  channels.  Systems  which  deviate  from  the  standard  (370/158, 
3031,  and  Amdahl  470  V/7)  were  adjusted  when  computing  price/perfor- 
mance. This  adjustment  resulted  in  lower  price/performance  for  the 
370/158  and  3031  (channel  limitations)  and  improvement  for  the  470  V/6 
which  has  16  inboard  channels. 

It  is  obvious  that  the  370/158  and  168  are  not  competitive  at  the  published 
prices,  but  delivery  schedules  and  the  used  computer  market  could  extend  their 
effective  lives.  (INPUT  will  track  residual  value  of  all  large  scale  systems  on 
a continuing  basis.) 

It  also  becomes  apparent  that  the  370/158  and  3031  do  not  really  qualify  for 
the  classification  of  "large  scale  systems"  since  economy  of  scale  appears  very 
distinctly  above  that  level.  Therefore,  the  best  base  to  consider  for  future 
consideration  of  large  scale  systems  is  the  3032. 
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II  FUTURE  LARGE  SCALE  SYSTEMS 


II 


FUTURE  LARGE  SCALE  SYSTEMS 


A.  THE  COMPETITIVE  ENVIRONMENT  (1978-1983) 


• INPUT,  in  the  past,  considered  that  any  IBM  hardware  announcements  prior  to 
1980-81  would  be  of  an  interim  nature,  aimed  at  combating  a specific 
competitive  situation  (and  correcting  weaknesses  in  the  System/370  line 
created  by  the  announcement  of  the  3033).  The  announcements  of  the  last 
year  complete  our  predictions  of  large  scale  systems  development  prior  to  the 
announcement  of  a new  IBM  product  line  in  the  1980-81  timeframe. 

• Despite  IBM's  significant  price/performance  improvement,  other  vendors  have 
been  able  to  keep  pace.  Both  Amdahl  and  ITEL  are  prospering  in  the  IBM 
compatible  mainframe  business. 

• It  is  rumored  that  IBM  has  received  orders  for  the  30XX  series  which  exceed 
the  total  processing  power  and  main  memory  of  its  installed  base.  On  the 
surface,  the  demands  for  large  scale  computer  power  appear  extremely  strong 
(even  for  technology  which  is  not  state  of  the  act). 

• The  "New  Hardware  Economics"  stated  that  after  the  announcement  of  the 
3032,  Amdahl  might  respond  by  making  price  adjustments  on  the  470  V/5  and 
470  V/6-II.  INPUT  projected  that  Amdahl  would: 

"Adjust  the  price  of  the  470  V/6-II  to  that  of  the  V/5." 

"Lower  the  price  of  the  V/5  to  approximately  $2  million. 
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• The  price  adjustments  to  the  Amdahl  systems  have  been  made  in  two  steps  and 
the  results  are  as  follows: 

The  470  V/6  has  been  adjusted  from  $3.3  million  to  $3  million  to  $2.7 
million.  The  original  price  of  the  470  V/5  was  $2.65  million,  so  the 
projected  price  change  has  occurred. 

The  470  V/5  has  been  adjusted  from  $2.65  million  to  $2.4  million  to  $2.3 
million,  so  there  is  still  some  cushion  before  reaching  the  $2  million 
predicted. 

• At  the  present  time,  both  the  470  V/5  and  470  V/6-11  have  price  performance 
advantages  over  the  3032  and  3033  of  approximately  1 5-30%  (depending  on 
whether  the  IBM  systems  take  advantage  of  the  Extended  Facility). 

• The  470  V/7  remains  at  the  top  of  the  price/performance  competition  with  a 
30-50%  advantage  over  the  3033  and  a 60-80%  advantage  over  the  3033MP. 
(again  depending  on  the  use  of  the  Extended  Facility.) 

• Since  both  IBM  and  Amdahl  are  receiving  satisfactory  orders,  it  appears  a 
temporary  accommodation  has  been  reached. 

• The  announcement  of  the  3033MP  appears  to  be  a step  backward  from  the 
price/performance  competition  which  began  with  the  3033  announcement.  An 
Initial  observation  concerning  the  3033MP  Is  the  following: 

IBM's  announcement  of  the  MVS  Systems  Extension  stated:  "To  meet 
the  breadth  of  our  customers'  requirements,  tightly  coupled  processors 
continue  to  be  a prime  vehicle  for  implementing  advanced  systems." 
INPUT  took  note  of  this  in  "The  New  Hardware  Economics." 

IBM's  record  for  implementing  tightly  coupled  processors  has  been  far 
from  good.  This  applies  also  to  IBM's  record  for  sel ling  multiprocessor 
systems  considering  the  fact  it  Is  an  avowed  part  of  their  strategy. 
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The  price/performance  of  the  3033MP  does  not  moke  it  very  attractive. 
However,  there  is  currently  no  plug-compatible  multiprocessor  com- 
petitor. (It  should  be  noted  that  Fujitsu  described  a working 
multiprocessor  model  using  Amdahl  technology  in  1975.) 

It  Is  probable  that  the  flood  of  orders  for  the  30XX  series  convinced 
IBM  they  over-reacted  to  the  price/performance  threat  of  the  PCMs. 
Price/performance  Improvements  continue  to  be  the  result  of  the 
competitive  environment  and  not  a change  In  policy. 

The  performance  of  the  3033MP  is  stated  as:  ”1.6-1. 8 times  the 

instruction  rate  of  a single  3033  processor  when  running  similar 
programs  under  OS/VS2  MVS."  This  is  the  same  performance  objective 
targeted  for  the  370/I68MP  which  was  never  achieved  In  actual 
performance.  In  fact,  when  running  IMS,  MP  configurations  are 
reported  to  run  at  approximately  1.4  times  the  single  system. 
(Price/performance  in  Exhibit  1-2  was  computed  at  1 .7  times  the  3033.) 

If  the  3033MP  is  only  1.4  times  a single  processor  when  running  IMS,  a 
single  Amdahl  470  V/7  may  out-perform  the  3033MP  in  that  environ- 
ment. This  would  result  in  a price/performance  advantage  of  over  2 to 
I for  the  470  V/7.  This  will  not  be  acceptable  In  the  marketplace. 


B.  THINKING  THE  UNTHINKABLE 


• Section  I of  this  report  indicated  that  there  were  three  "proper”  functions  for 
large  scale  general  purpose  systems:  I)  heavy  computation,  2)  transaction 

processing  against  large  data  bases,  and  3)  RJE  replacement  of  small  and 
medium  scale  systems.  An  analysis  of  these  functions  reveals  the  following: 
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The  "number  crunching"  typically  associated  with  commercial  environ- 
ments would  not  be  a burden  for  even  a small  minicomputer.  In 
environments  really  requiring  heavy  computation,  the  large  scale  IBM 
mainframes  are  not  competitive. 

It  is  difficult  to  envision  large  data  bases  in  a commercial  environment 
which  could  not  be  more  effectively  distributed.  The  primary  argument 
against  distributed  data  bases  is  lack  of  software.  This  argument  can  be 
turned  around  to  state  - it  is  impossible  to  implement  large  data  bases 
with  high  transaction  levels  on  a centralized  basis  using  large  scale  IBM 
mainframes  and  IMS! 

The  RJE  replacement  of  small  and  medium  scale  IBM  systems  Is  still  an 
economically  justified  use  of  large  scale  systems.  However,  small  and 
medium  scale  IBM  systems  are  under  pressure  from  minicomputers  with 
price/performance  ratios  which  are  highly  competitive  with  large  scale 
systems.  Further  they  have  the  advantage  of  reducing  (or  eliminating) 
the  communications  cost  to  the  host.  (An  IBM  compatible  "mini"  with 
the  power  of  a 370/138  has  recently  been  announced  at  less  than  half 
the  cost.) 

Why  are  large  scale  systems  in  such  great  demand?  It  would  appear  that  the 
answer  is  to  run  low  performance  systems  software  of  obsolete  design.  Less 
than  20%  of  large  scale  computer  capacity  is  available  for  applications 
program  execution  -the  rest  is  spent  in  systems  overhead  and  inefficiencies. 
There  is  every  indication  that  the  engine  isn't  up  to  the  job  and  another 
solution  must  be  sought. 
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GEOGRAPHIC  AND  ARCHITECTURAL  DISTRBUTED  PROCESSING 


• In  its  simplest  form,  the  trend  toward  geographic  distributed  processing  is 
directly  associated  with  large  scale,  centralized  systems  inefficiencies.  These 
problems  develop  in  two  areas: 

Data  entry  and  data  capture  consume  an  inordinate  percentage  of  large 
scale  systems  capability.  The  range  is  from  30-70%  depending  upon 
definition  of  data  entry  and  the  application  involved.  Not  surprisingly, 
off-loading  of  host  computers  is  the  main  theme  of  manufacturers  of 
intelligent  data  entry  systems,  3790  replacement  systems,  and  even 
some  word  processing  systems. 

The  other  problem  is  system  responsiveness.  The  primary  objective  of 
multiprogramming  operating  systems  is  to  keep  large  processors 
balanced  between  processing  and  I/O  activity.  Contrary  to  popular 
belief,  operating  systems  do  not  make  computers  more  efficient  -there 
must  be  a certain  degree  of  degradation  of  hardware  potential.  If 
twenty  remote  RJE  nodes  are  all  active,  there  will  always  be  some 
unhappy  users.  Minicomputer  vendors  sell  distributed  processing 
directly  to  these  end  users. 

• Architectural  distribution  of  processing  takes  two  major  forms  and  it  is  also  a 
result  of  host  inefficiencies: 

One  of  the  primary  forms  of  architectural  distribution  of  processing  is 
front-end  off-loading  of  communication  functions.  This  has  been 
recognized  as  not  only  desirable  but  necessary  ever  since  the  first 
terminals  were  connected  to  computers.  Unfortunately,  IBM's  System 
Network  Architecture  has  adopted  a hardware/software  strategy  which 
does  not  solve  the  problem  (MVS/VTAM/370X/NCP).  This  has  provided 
a fertile  field  for  minicomputer  based  front-end  communications 
processors.  (Even  Series/ 1 has  been  adapted  for  this  purpose  in  a direct 
confrontation  with  SNA.) 
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A more  recent  phenomenon  has  been  the  data  base  computer  designed 
to  transfer  data  base  management  functions  from  the  "overburdened" 
host  to  the  backend.  It  has  been  projected  that  a very  high  percentage 
of  all  commercial  data  processing  (70-90%)  can  be  handled  by  a 
comprehensive  DBMS. 

• The  performance  of  large  scale,  monolithic  hardware/software  systems  makes 
them  vulnerable  to  attack  from  all  sides.  After  everyone  has  had  a "peice  of 
the  action,"  it  is  not  readily  apparent  exactly  what  the  future  function  of  large 
scale  systems  will  be  once  all  of  operating  systems  functions  are  distributed 
(as  well  as  the  relatively  minor  amount  of  user  data  processing  which  is 
currently  being  accomplished).  (See  Exhibit  II-I.) 

• The  potential  "off-loading"  exceeds  100%.  The  primary  battle  seems  to  be  how 
much  "data  entry"  will  become  incorporated  into  the  data  base  computer  or 
how  much  of  the  data  base  will  be  geographically  distributed. 

• The  scenario  above  addresses  proposals  for  off-loading  the  large  scale  host. 
There  are  also  plans  to  replace  it  with  new  architectures.  One  of  the  more 
interesting  developments  has  been  Tandem  Computer's  "multi-minicomputer 
systems." 

The  basic  system  consists  of  two  processors  and  sells  for  approximately 
$100,000.  The  major  advertising  thrust  is  high  reliability  (non-stop 
operation)  in  a transaction  oriented  commercial  environment. 

While  performance  has  not  yet  been  fully  evaluated,  internal  processor 
speeds,  channel  capacity  and  main  memory  all  indicate  it  should  have 
potential  processing  power  equivalent  to  the  largest  available  com- 
mercial systems. 

Actual  throughput  in  an  on-line  environment  may  be  impressive  due  to 
elimination  of  the  oppressive  software  overhead. 
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Tandem  has  already  shipped  a ten  processor  system  valued  at 
approximately  $2  million. 

Equally  important  are  the  reliability  and  security  which  are  claimed  to 
be  inherent  in  the  combined  hardware/software  design. 

The  modular  approach  from  two  processors  up  to  sixteen  permits 
construction  of  systems  with  a very  wide  range  of  performance.  This 
circumvents  the  "stepping-stone"  architecture  which  has  prevailed  in 
the  industry  since  the  announcement  of  System/360. 


D.  WHAT  WILL  BM  DO? 


• Despite  all  of  the  potential  threats,  IBM  has  just  announced  (April  1978)  that  it 
has  the  largest  backlog  in  its  history  and  that  this  was  accomplished  by 
growing  its  customer  base  toward  ever  larger  systems.  However,  technology 
cannot  be  ignored  indefinitely  and  IBM  Is  extremely  sensitive  to  the  dual 
threat  to  large  scale  account  control  which  is  posed  by  PCMs  and  the  trend 
toward  distributed  processing. 

• INPUT  believes  IBM  recognizes  that  effective  implementation  of  distributed 
processing  is  essential  (even  down  to  the  smallest  office)  if  it  is  to  maintain  its 
growth  objectives  through  the  1980s.  This  will  require  new  hardware  and 
software  architecture  and  technology  which  will  be  announced  in  the  early 
1 980s. 

• Originally  our  estimate  was  that  this  would  occur  in  1980-81  with  availability 
being  in  1982-83.  Despite  the  success  of  the  30XX,  INPUT  still  projects 
announcement  of  a new  product  line  In  this  timeframe. 
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• The  hardware  systems  announcements  projected  for  the  interim  period  in  "The 
New  Hardware  Economics"  have  already  occurred.  Hardware  price/perfor- 
mance ratios  will  probably  remain  relatively  stable  until  IBM's  announcement 
of  the  new  product  line. 

• The  threats  which  must  be  met  are  those  posed  by  distributed  processing 
(geographical  and  architectural)  against  the  vulnerable  host  software. 

• The  solution  will  be  the  dynamic  distribution  of  function  up  and  down  the  SNA 
architecture  and  the  improvement  of  host  performance  by  the  judicious 
allocation  of  software  functions  to  combinations  of  hardware,  firmware  and 
software.  (This  has  already  been  done  with  the  System/370  Extended  Facilties 
and  the  MVS  System  Extensions  program  product.)  These  tactics  have 
numerous  advantages: 

The  dynamic  allocation  of  functions  within  SNA  make  it  more  difficult 
for  minicomputer  and  intelligent  terminal  competitors  who  advocate 
front-end  off-loading  of  the  host. 

The  changing  hardware/firmware/software  (H/F/S)  mixture  will  make 
compatability  more  difficult  for  the  PCMs  and  the  emerging  Data  Base 
Computers  on  the  back-end. 

The  H/F/S  strategy  will  permit  the  controlled  unbundling  of  operating 
systems  functions  and  result  In  additional  revenues. 

• The  30XX  MP  systems  will  be  promoted  as  the  way  to  "implement  advanced 
systems."  Improved  reliability  availability  and  serviceability  will  be  claimed 
to  more  than  off-set  the  degraded  price/performance,  a replication  of  the 
approach  which  was  used  in  1968. 

• Security  of  30XX  systems  will  be  enhanced  with  a combination  of  H/F/S  not 
available  on  "obsolete"  370/1 58s  and  370/1 68s.  This  will  have  some  benefits  , 
but  it  will  add  more  overall  systems  burden  and  off-set  any  true  performance 
improvement  as  a result  of  the  H/F/S  strategy. 
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It  will  add  to  revenue  directly  since  the  end  user  must  pay  for  a secure 
system  if  he  needs  it. 

Security  will  make  "foreign"  equipment  suspect  (PCMs,  peripherals, 
minicomputers,  terminals,  etc.).  It  will  be  impossible  to  "guarantee" 
the  security  of  the  network  if  foreign  systems  or  device  are  intercon- 
nected. 

• New  storage  devices  will  only  be  available  on  30XX  systems  (a  normal  means 
of  obsoleting  the  old  line)  and  it  is  probable  that  some  data  management 
functions  will  be  built  into  these  new  storage  systems. 

• All  of  the  above  actions  will  make  direct  price/performance  comparisons  of 
both  mainframe  and  peripherals  extremely  difficult.  They  will  also  lead 
"logically"  to  the  new  product  line. 


E.  IMPLEMENTING  THE  INTERIM  STRATEGY 


• IBM  must  address  two  serious  problems  before  it  is  ready  to  introduce  its  new 
product  line: 

1 ) Data  Base  Management  Systems 

2)  Data  Communications 

• There  are  an  almost  infinite  variety  of  ways  to  address  the  DBMS  problem 
using  H/F/S,  security,  and  new  storage  devices.  The  following  are  likely 
candidates  and  probably  will  appear  in  combination. 

A firmware  pre-processor  for  data  base  languages  (DL/I  and/or  a new 
language)  which  will  permit  flexibility  in  data  models. 

A hardware  "sort  box"  which  would  be  integrated  into  the  mainframe 
for  handling  indices  (and  perhaps  sort  keys). 
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A hardware  encryption  box  for  data. 


Distributing  part  (or  all)  of  current  software  access  method  processing 
to  new  intelligent  mass  storage  systems.  (Whether  the  "processor"  is 
integrated  or  part  of  the  storage  system.) 

• The  need  for  a new  communications  front-end  to  replace  the  370X  has  been 
apparent  for  some  time.  When  it  comes  it  will  incorporate  the  following 
functions: 

Line  encryption,  security,  and  network  accounting. 

In  addition  to  normal  message  routing,  it  will  also  handle  substantial 
portions  of  computer  resource  management  and  job  scheduling  for 
multiple  processors.  (This  could  substantially  improve  performance  of 
30XX  MP  configurations.) 

• Exhibit  11-2  contains  a probability  matrix  of  IBM  large  systems  (and  system 
related)  H/F/S  announcements  for  the  forecast  period. 

The  NPL  announcement  is  still  targeted  in  the  1980-1981  timeframe. 

It  Is  doubtful  that  another  large  scale  uniprocessor  will  be  announced  if 
the  above  projection  Is  correct.  However,  if  it  Is  announced  it  will 
probably  be  in  1 978  and  directed  against  the  470  V/7. 

The  announcement  of  a new  mass  storage  system  (replacement  for  the 
3850)  will  probably  be  timed  to  coincide  with  the  NPL  announcement. 

The  interim  actions  discussed  above  will  occur  during  the  next  two 
years, 
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EXHIBIT  11-2 
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F. 


THE  NEW  PRODUCT  LINE  (NPL)  (1980-81) 


• The  effect  of  the  interim  strategy  is  to  evolve  a "distributed"  architecture  in 
response  to  competitive  threats  (whether  the  processors  are  in-board,  "bolted 
on,"  or  physically  separate  from  the  mainframe).  NPL  will  repackage  and 
extend  the  distributed  architecture  using  new,  but  proven,  technology 
(hardware  and  software). 

• The  central  large  scale  system  (as  opposed  to  processor)  will  be  of  modular 
construction  and  will  incorporate  multiple  processors.  It  will  implement  a 
Virtual  Processor  (VP)  environment  in  H/F/S  which  will  be  an  extension  of 
current  VM  (virtual  machine)  concepts.  (The  terminology  will  be  changed  to 
avoid  confusion,  and  the  implementation  should  be  substantially  different.) 
Among  the  features  will  probably  be: 

The  ability  to  run  all  System  370  Operating  Systems  on  either  a real 
(dedicated  processor)  or  virtual  basis.  Both  will  be  under  central 
control  of  the  VP. 

The  ability  to  dedicate  a "processor"  to  a specific  end  user  (or  user  set) 
on  either  a real  or  virtual  basis.  This  Implies  dedication  and  control 
over  a portion  of  the  VP  processing  environment.  The  range  could  be 
from  the  equivalent  of  a 370/15  to  3033,  and  might  Include  GSD 
products  as  wel  I. 

The  ability  to  run  selected  competitive  systems  is  also  inherent  in  the 
VP  architecture  (either  large  scale  or  minicomputer). 

• The  VP  environment  will  include  virtual  storage  capability  up  and  down  the 
memory  hierarchy. 
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• Pricing  will  vary  substantially  based  on  the  VP  system  selected  (actually 
"designed"  would  be  more  accurate).  Price  and  performance  will  be  trade-offs 
between  virtual  and  real  processors.  However,  VPs  will  probably  range  In  price 
from$l  million  to  $10  million. 

• The  VP  will  offer  immediate  replacement  of  "obsolete"  systems  in  a network 
environment  and  back-up  for  any  System/360,  370  or  30XX  equipment  which 
remains  installed. 

• The  old  systems  not  replaced  directly  by  VP  will  be  replaced  by  distributed 
processing  nodes  using  minicomputers. 

• Most  application  programs  will  be  processed  at  the  remote  sites.  The  role  of 
the  host  will  be  to: 

Manage  the  processing  and  data  distribution  of  the  network. 

Provide  centralized  control  of  the  overall  data  processing  and  office 
environments  of  the  enterprise. 

Provide  secured  storage  for  sensitive  data  bases. 

Provide  processing  against  central  data  bases. 

Provide  back-up  for  all  installed  systems  (and  data  bases). 

Control  the  overall  Internal  information  flow  for  the  using  organization 
including  "electronic  mail,"  voice,  graphics  and  message  switching. 

Control  information  flow  with  outside  organizations  (government, 
financial,  or  other  business  enterprises). 
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• Internal  performance  and  price/performance  of  VPs  will  be  virtually  impossible 
to  compare  against  other  systems.  (However,  users  will  become  increasingly 
interested  in  cost  per  transaction  and  that  will  provide  a common  denominator 
for  al  I types  of  systems  approaches.) 

• Though  difficult  to  analyze  and  evaluate,  the  announced  internal  performance 
of  the  VP  system  will  probably  be  in  the  ranges  presented  in  Exhibit  11-3. 

Internal  performance  of  the  base  system  will  be  2.7  times  the  3032,  1.5 
times  the  3033,  and  equivalent  to  the  Amdahl  470  V/7.  Potential 
internal  performance  (by  adding  processors)  could  probably  be  extended 
beyond  the  VP4  (10.8  times  the  3032)  but  the  full  potential  of  the 
system  will  likely  be  announced  on  a gradual  basis. 

The  potential  price/performance  will  be  3.4  to  4.1  times  the  3032,  2.6 
to  3.2  times  the  3033,  and  2.0  to  2.4  times  the  470  V/7. 

However,  when  running  virtual  processors  (or  operating  systems)  the 
price/performance  will  drop  to  1.0  to  2. 1 times  the  3032,  .8  to  1.6  times 
the  3033,  and  0.6  to  1 .2  times  the  470  V/7. 

• These  price/performance  ratios  are  essentially  in-line  with  INPUT  projections 
made  in  1976  that  large  scale  price/performance  would  be  10  times  the  168-1 
In  5 to  10  years.  The  projected  price/performance  of  the  VP2  and  above  is  I I 
times  the  168-1.  Exhibit  11-4  shows  price/performance  ratios  relative  to 
System/370  prices  prior  to  3/77. 
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EXHIBIT  11-3 
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EXHIBIT  11-4 

PRICE-PERFORMANCE  RATIOS 
(158-3  PRIOR  TO  3/77=  1) 


40 

38  k 
36 

34  I- 
32 


30 


28 


26 


II 

CO 

00 

Ifl 


24 


12 


10 


0 


• VP4  (P/P  = 17.6) 


• VP3  (P/P=  17.6) 


• VP2  (P/P  = 17.6) 


• VP1  (P/P=  14.6) 


• 470V/7  (P/P  = 7.4) 


3033  MP  (P/P  = 4.6)  • 


• 3033  (P/P  = 5.6) 


• 3032  (P/P  = 4.3) 


• 168-1  (P/P  = 1.6) 


• 3031  (P/P  = 3.1) 


1M  2M  3M  4M  5M  6M  7M 


-26  - 

© 1978  by  INPUT,  Menlo  Park,  CA  94025.  Reproduction  Prohibited. 


INPUT 


i 


( 


i 


Ill  IMPACT  OF  IBM'S  LARGE 
SCALE  STRATEGY 
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IMPACT  OF  BM’s  LARGE  SCALE  STRATEGY 


A.  INTERIM  (1978-1981) 


• Any  performance  improvements  in  large  scale  mainframes  stemming  from 
interim  H/F/S  announcements  will  be  accompanied  by  additional  costs. 
Therefore,  there  will  not  be  great  savings  for  the  user. 

• However,  there  may  be  bargains  in  the  used  computer  market  for  those  who 
have  less  concern  about  the  state  of  the  art. 

• As  IBM  proceeds  with  its  H/F/S  strategy,  there  is  no  assurance  that  PCMs  will 
be  able  to  stay  totally  compatible.  (Any  bargains  will  be  difficult  for  PCMs  to 
follow.) 

• It  is  also  likely  that  H/F/S  performance  improvements  aimed  at  solving 
particular  software  problems  (such  as  IMS)  will  not  be  readily  available  for 
competing  systems.  (For  example,  the  data  language  pre-processor  and  "sort 
box"  may  not  be  easily  adapted  for  use  with  competitive  DBMSs.) 

• As  mentioned  previously,  certain  new  peripherals  will  only  be  available  to 
those  who  keep  up  with  the  technology  by  installing  30XX  equipment. 
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• Even  the  improved  price/performance  of  the  30XX  (and  any  interim  perfor- 
mance improvements)  will  not  make  large  scale  IBM  systems  economically 
competitive  in  most  transaction  oriented  environments.  Off-loading  of  large 
central  mainframes  will  become  very  popular  during  the  next  2-3  years. 

• The  period  between  now  and  the  announcement  of  NPL  presents  a significant 
opportunity  for  competitive  vendors  who  are  ready  to  take  advantage  of 
distributed  processing.  Not  many  users  are  anxious  to  upgrade  while  waiting 
for  delivery  of  new  hardware. 

• New  hardware  and  software  will  not  be  available  rapidly  enough  to  satisfy 
customers  who  have  been  sold  on  DBMS  and  find  IMS  will  not  meet  their  needs. 
Competitive  CBMS  software  (and  hardware)  present  very  attractive  alterna- 
tives to  those  committed  to  data  base  concepts. 

• Surprises  may  await  those  users  who  have  decided  to  adopt  IBM's  software 
strategy  when  they  install  their  30XX.  The  combination  of  MVS/I MS/TSO  will 
demonstrate  the  burden  of  software  in  a rather  traumatic  fashion. 

B.  THE  NEW  PRODUCT  LINE 


• VP  will  permit  an  easy  transition  to  a totally  new  communications  environment 
(and  It  is  not  merely  chance  that  the  announcement  is  concurrent  with 
Satellite  Business  Systems  becoming  operational). 

• Routine  data  processing  can  be  left  to  wither  away  quietly  on  a VP  while 
totally  new  communications  networks  are  established.  Users  of  large  scale 
computers  are  also  normally  large  communications  users.  With  the  availability 
of  the  technology,  a communications  revolution  will  take  place. 
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• Users  should  be  prepared  to  take  advantage  of  the  new  computer/com- 
munications networks.  This  requires  planning  which  should  begin  immediately. 

There  will  not  be  enough  qualified  computer/communications  profes- 
sionals to  service  all  of  the  requirements.  Users  who  do  not  develop  the 
human  resources  should  determine  whether  they  are  available  from 
external  sources.  Otherwise,  they  will  be  left  at  the  mercy  of  a variety 
of  vendors,  a situation  which  usually  yields  unsatisfactory  results. 

The  total  communications  requirements  of  the  organization  should  be 
analyzed  starting  immediately. 

This  analysis  should  include  voice,  message  traffic,  data  transmission 
and  internal  mall.  In  addition,  the  availability  of  inexpensive  graphics 
will  permit  entirely  new  communications  services  to  be  made  available. 

Office  automation  should  be  considered  a data  processing  problem  of 
highest  priority  in  information  systems  planning. 

Possibilities  for  electronic  exchange  of  data  and  information  with  other 
organizations  should  be  explored  as  soon  as  possible.  The  cost  of 
postage  may  triple  within  the  next  ten  years  and  use  of  paper  will 
become  the  most  expensive  part  of  data  processing  and  communica- 
tions. 

• The  availability  of  the  opinion  to  let  old  systems  wither  away  may  mean 
significant  and  unnecessary  expense  to  those  who  do  so.  INPUT'S  estimates  of 
performance  degradation  due  running  in  "370  mode"  will  not  be  published  at 
announcement  time  by  the  vendor.  These  degradation  figures  are  rough 
estimates  and  performance  may  be  even  more  severely  impacted.  Beware  of 
easy  solutions.  (There  will  probably  be  installations  still  running  1401 
programs  on  a VP-4.) 
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It  is  probable  that  security  considerations  will  delay  PCM  replication  of  the  VP 
product  line  even  if  it  is  technically  possible  in  a reasonable  period  of  time. 
Look  for  innovative  competitors  to  implement  Virtual  Processors  for  current 
IBM  systems  using  different  technology  and  architecture. 

The  price/performance  battle  may  be  resumed  as  soon  as  IBM  fires  the  first 
shot.  The  informed  user  will  achieve  a new  level  of  effectiveness  in 

information  management  with  the  possibility  of  large  cost  savings. 

The  1980s  will  present  an  opportunity  for  electronic  technology  and  data 
processing  management  to  fulfill  promises  which  have  been  made  for  many 
years,  but  only  with  careful  monitoring  of  the  exceptionally  complex 
interrelationships  of  computer/communications  technologies,  and  planning  for 
major  changes  in  both  industries. 
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SUBSCRIPTION  PROGRAA4S:  Designed  for  clients  with  a continuing  need  for 
information  about  a range  of  subjects  in  a given  area.  All  subscription  programs  are 
fixed  fee  and  run  on  a calendar  year  basis: 

• Planning  Service  for  Computer  & Communications  Users  - Provides  managers 
of  large  computer/communications  facilities  with  timely  and  accurate 
information  on  developments  which  affect  today’s  decisions  and  plans  for  the 
future. 

• Small  Establishment  Service  - Analyzes  and  forecasts  small  establishment 
( < 500  employees)  use  of  office,  communication,  and  computer  services  and 
products.  Applications  requirements  and  economics  are  emphasized. 

• Computer  Services  Market  Analysis  Service  - Provides  market  forecasts  and 
business  information  to  software  and  processing  services  companies  to  support 
planning  and  product  decisions. 

• Computer  Services  Company  Analysis  and  Monitoring  Program  - Provides 
immediate  access  to  detailed  information  on  over  2,000  companies  offering 
software  and  processing  services  in  the  U.S.  and  Europe. 

MULTICLIENT  STLOIES:  Research  shared  by  a group  of  sponsors  on  topics  for  which 
there  is  a need  for  in-depth  "one-time”  information.  A multiclient  study  typically  has 
a budget  of  over  $100,000,  yet  the  cost  to  an  individual  client  is  usually  less  than 
$10,000.  Recent  studies  specified  by  clients  include: 

• Computer  and  Office  Equipment  Maintenance 

• Value  Added  Network  Services 

• IBM  Series/ 1 Analysis 

CUSTOM  RESEARCH:  Custom  studies  are  proprietary  to  a client.  Fees  typically 
range  from  $5,000  to  over  $50,000  and  are  a function  of  the  extent  of  the  research 
work.  Examples  of  recent  assignments  include: 

• Survey  Fortune  500/50  companies  to  determine  plans  for  distributed  data 
processing. 

• Compare  the  internal  charges  for  EDP  services  in  a large  company  to  those  of 
commercially  available  services. 

• Determine  the  market  potential  for  an  associative  Relational  Data  Base 
Management  System  Processor. 

• Conduct  the  1978  ADAPSO  Survey  of  the  Computer  Services  Industry. 

• Analyze  the  opportunities  and  problems  associated  with  packaging  terminals 
and/or  minicomputers  with  remote  computing  services. 
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INTRODUCTION  - BACKGROUND  AND  ISSUES 


A.  THE  ROLE  OF  MID-RANGE  SYSTEMS 

• Regarding  mid-range  systems,  a statement  made  by  INPUT  in  "The  Economics 
of  Computer/Communications  Networks  and  Their  Future  Impact"  (March 
1976)  was:  "The  price/performance  characteristics  of  large  scale  systems  and 
minicomputers  combined  with  communications  make  standalone  small  and 
medium  scale  systems  extremely  difficult  to  justify.  Any  manufacturer  who 
does  not  anticipate  the  impact  of  computer/communications  technology  on  the 
sale  of  small  and  medium  scale  systems  will  have  some  severe  adjustments  to 
make  in  the  not-too-distant  future."  Those  adjustments  are  taking  place. 

• INPUT  first  published  the  graphic  representation  of  a hierarchical  network 
depicted  in  Exhibit  1-1  in  1976.  The  purchase  prices  listed  for  Level  I and 
Level  II  computer  systems  as  shown  in  Exhibit  1-1  indicated  rather 
dramatically  that  the  entire  mid-range  of  IBM  systems  (370/135  through 
370/158  at  that  time)  did  not  have  an  economically  justified  role  to  play  in  a 
network  environment. 

• In  addition,  the  370/115  and  125  were  shown  not  to  be  price/performance 
competitive  with  minicomputers. 

• For  the  past  two  years,  INPUT  has  concentrated  most  of  its  processor  analysis 
and  research  on  large  scale  systems  and  minicomputers.  However,  current  and 
pending  activities  in  mid-range  systems  warrant  attention  at  this  time. 
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EXHIBIT  I-l 


HIERARCHICAL  NETWORK  FUNCTIONS 


FUNCTIONS 

1)  HEAVY  COMPUTATION 

2)  TRANSACTION  PROCESSING 
AGAINST  LARGE  DATA  BASES 

3)  RJE  REPLACEMENT  OF  STAND 
ALONE  BATCH  SYSTEMS 


FUNCTIONS 


1)  NETWORK  CONTROL 

2)  SCIENTIFICTIMESHARING 

3)  PROGRAM  DEVELOPMENT 
& MAINT. 

4)  SIMPLE  TRANSACTION 
AND  BATCH  PROCESSING 


FUNCTIONS 

1)  COLLECTION,  EDITING  & 
DISPLAY  OF  DATA 

2)  CONTROL  OF  TERMINALS 


FUNCTIONS 

1)  DATA  ENTRY  & 
INFORMATION  DISPLAY 

2)  SENSING  AND  CONTROL 
DEVICES 


PLUS 

A VARIETY  OF  DEVICES:  I/O,  SENSING  & CONTROL 
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DUAL  PRESSURE  ON  THE  MID-RANGE 


• INPUT'S  first  Vendor  Watch  Report  in  1978,  "The  Future  of  Large  Scale  IBM 
Mainframes,"  explained  that  economy  of  scale  becomes  clearly  apparent  at  the 
3032  (370/168)  level,  and  although  the  3031  (370/158)  was  included  in  the 
analysis,  it  did  not  qualify  for  inclusion  as  a large  scale  system  based  on 
price/performance.  The  3031  will  be  included  in  this  mid-range  analysis  since 
it  may  be  subject  to  many  of  the  same  pressures  as  the  lower  level  systems  in 
the  current  System/370  line. 

• The  pressure  on  the  mid-range  from  large  scale  systems  stems  from  their 
ability  to  replace  smaller  scale  systems  which  represent  substantially  more 
total  revenue.  To  better  understand  this  impact  from  IBM's  point-of-view,  a 
specific  case  study  was  presented  in  the  "Economics  of  Computer/Com- 
munications  Networks  and  Their  Future  impact."  (See  Exhibit  1-2.)  The  chart 
shows  the  hardware  budget  of  a major  company  which  implemented  a 
computer/communications  network  using  an  IBM  370/165  and  168. 

From  a total  hardware  expenditure  of  over  $9.0  million  in  1970 
(practically  entirely  for  small  and  medium  scale  IBM  systems),  the  total 
hardware  budget  shrank  to  $5.1  million  in  1976. 

In  addition,  the  "hardware  costs"  now  include  the  expense  of 
communications  services  necessary  to  implement  the  network  and  all 
required  terminal  equipment.  IBM  did  not  receive  revenues  from  these 
sources. 

The  actual  expenditure  for  host  and  standalone  computer  hardware 
dropped  to  $2.78  million.  This  is  approximately  the  inverse  of  IBM 
growth  objectives. 
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EXHIBIT  1-2 


HISTORICAL  HARDWARE  COSTS  - STAND  ALONE  VS.  NETWORK 
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• Unfortunately  (from  IBM's  point-of-view),  the  potential  threat  to  the  mid- 
range by  large  scale  systems  was  the  good  news.  Minicomputers  offered  even 
better  price/performance  than  large  scale  systems,  and  there  was  a growing 
awareness  among  the  mini  manufacturers  that  a brighter  future  existed  in 
"commercial"  systems  rather  than  in  scientific  and  timesharing. 

• IBM  had  not  chosen  to  compete  in  the  commercial  market  with  a true 
minicomputer  in  1976.  Thus,  any  penetration  by  mini  manufacturers  would 
result  in  a total  net  loss  to  IBM. 

• On  the  other  hand,  the  System/360/370  "stepping  stone"  strategy  had  been 
spectacularly  successful.  The  dual  threats  to  the  mid-range  were  more 
technological  than  real.  The  obvious  answer  was  to  control  the  development  of 
computer/communications  technology. 

C.  DEVELOPMENTS  SINCE  1976 


• Traditional  economy-of-scale  pressure  on  the  mid-range  has  been  exacerbated 
by  the  large  scale  price/performance  war  precipitated  by  the  success  of  the 
Amdahl  470V/6  and  the  subsequent  announcement  of  the  IBM  3033.  In  the 
"New  Hardware  Economics"  (June,  1977  by  INPUT),  the  statement  was  made: 
"From  IBM's  viewpoint  it  may  have  created  a "monster"  with  the  3033;  a high 
price/performance,  large  scale  system  which  'devours'  its  smaller  relations."  It 
is  important  to  understand  that  the  large  scale  pressure  on  the  IBM  mid-range 
comes  as  much  from  IBM  as  it  does  from  the  PCMs  - this  was  true  even  before 
the  announcement  of  the  3033. 

• The  pressure  generated  by  large  scale  systems  price/performance  on  the  mid- 
range has  not  diminished.  The  full  Impact  is  detailed  with  the  price/per- 
formance and  replacement  ratios  contained  in  Section  D. 
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• Since  1976,  the  vulnerability  of  the  IBM  mid-range  has  been  recognized  by: 

1)  Competitive  mainframe  manufacturers. 

2)  Plug  compatible  mainframe  vendors. 

3)  Minicomputer  manufacturers  and  vendors. 

4)  And,  last  but  not  least,  by  IBM. 

• This  "awareness"  has  resulted  in  frantic  vendor  activity  in  a technological  "no 
man's  land."  It  is  both  the  concern  and  the  fascination  with  this  activity  that 
prompts  this  report.  Unfortunately,  like  inflation,  the  consumer  (user)  often 
suffers  for  misjudgment  on  the  part  of  others. 

• While  competitive  "mainframe"  activities  against  the  IBM  mid-range  is  not  a 
primary  objective  of  this  report,  the  following  observations  are  considered 
important.  It  appears  that  practically  everyone  feels  they  can  improve  upon 
the  architecture,  software  and  price/performance  of  the  IBM  mid-range 
systems. 

NCR  has  extended  its  Criterion  series  steadily  upward  into  the  IBM 
mid-range.  Ostensibly  this  strategy  is  not  directed  against  IBM  but  is 
designed  to  "maintain  and  support  the  NCR  customer  base."  However, 
System/370  architecture  and  VS  is  always  used  as  a basis  of  comparison 
for  the  Criterion  (competitive  from  the  Model  370/135  through  the  IBM 
3031)  operating  under  the  VRX  operating  system. 

Digital's  announcement  of  the  DECSYSTEMs  2020/40/50/60,  takes  this 
series  out  of  the  minicomputer  business  and  places  it  squarely  in  the 
commercial  mainframe  competition  against  the  IBM  mid-range.  The 
software  includes:  ANSI  - standard  COBOL,  CODASYL  - standard 

DBMS,  IQL  - Interactive  Query  Language,  APL,  FORTRAN  IV,  BASIC- 
PLUS  2,  ALGOL,  MACRO,  and  CPL  (PL/ 1 subset)  all  operating  under 
the  TOPS-20  virtual  memory  operating  system. 
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These  are  only  a few  examples  of  competitive  mainframe  activity 
against  the  weaknesses  in  the  IBM  mid-range  mainframe  market. 
Whether  or  not  this  market  has  long-range  technical  and  economic 
significance  makes  little  difference  - it  has  traditionally  been  IBM's  and 
it  is  under  attack  from  competitive  mainframe  vendors. 

Amdahl's  successful  Plug  Compatible  Mainframe  (PCM)  strategy  in  large  scale 
mainframes  has  naturally  attracted  "innovators"  who  have  adopted  the 
strategy  and  applied  it  to  IBM  mid-range  mainframes.  However,  the  PCM 
concept  has  certain  limitations  when  applied  to  mid-range  systems. 

Large  scale  users  have  traditionally  been  more  independent  and  willing 
to  leave  the  IBM  fold  (or  at  least  apply  pressure).  IBM's  account  control 
over  the  mid-range  users  has  been  its  major  strength. 

Both  sales  and  support  expense  for  mid-range  IBM  PCMs  will  be  greater 
than  that  experienced  by  Amdahl. 

Although  the  Amdahl  success  will  open  a lot  of  doors  for  the  PCM's 
marketing  efforts,  some  DP  managers  in  smaller  companies  still  have 
never  heard  of  Amdahl.  Data  processing  and  computers  still  mean  IBM 
and  "if  it  ain't  got  the  name  - it  ain't  the  same." 

The  mid-range  PCMs  are  subject  to  the  same  dual  pressures  as  the  IBM 
product  line  with  only  price/performance  advantages  against  the 
vulnerable  System/370  line  to  sustain  them. 

IBM  is  extremely  sensitive  to  the  PCM  threat  as  a result  of  the  success 
against  large  scale  systems.  Massive  price/performance  retaliation  has 
already  occurred  against  large  scale  systems  and  more  subtle  tech- 
nological tactics  have  been  planned.  Mid-range  PCMs  may  have  many 
problems  associated  with  bad  timing  (a  good  idea  doesn't  last  forever). 
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• Nevertheless,  the  370/138  and  370/148  have  been  under  increasing  assault  from 
PCMs  for  over  a year. 

Itel  started  with  the  AS/4  (145/8)  and  AS/5  (158),  and  then  proceeded  to 
go  against  both  IBM  and  Amdahl  with  the  AS/6  (168,  3032).  Because  Itel 
bids  on  total  systems  and  is  a large  leasing  company  for  IBM  equipment, 
its  commitment  to  a PCM  strategy  is  more  a matter  of  convenience  and 
not  the  essential  part  of  its  business.  However,  with  a base  of 
customers  willing  to  "try"  add-on  memory,  Itel's  PCMs  have  been  well 
received. 

After  IBM  announced  the  3033  in  1977,  CDC  announced  the  OMEGA 
systems  which  were  originally  designed  to  meet  the  370/135  and 
370/145  markets  but  were  delayed  by  the  370/138  and  148  announce- 
ments in  1976.  Neither  CDC  nor  IBM  have  been  terribly  excited  about 
the  success  of  the  OMEGA  line  which  promises  approximately  a 1.5 
price/performance  improvement. 

• Until  recently  the  minicomputer  manufacturers  have  attempted  to  chip  away 
at  the  on-line  commercial  systems  where  they  had  clear  price/performance 
characteristics.  However,  they  were  viewed  as  "odd"  and  "unsupported"  by 
most  IBM  oriented  DP  management.  Within  the  last  two  months  (April  & May, 
1978),  two  "minis"  have  entered  the  picture  which  look  like  System/370  but 
still  offer  significant  price/performance  advantages. 

Two  Pi  announced  an  OEM  system  (V32)  with  the  performance  of  the 
370/138  using  IBM  software  and  promising  a 2:1  price/performance 
advantage  by  next  year  when  IBM  competitive  peripherals  will  be  added. 
Simultaneously,  a major  Two  Pi  customer(NCSS)  announced  its  plans  to 
market  the  system  as  the  3200  on  a value  added  basis. 
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The  NCSS  announcement  was  of  special  importance.  Essentially,  NCSS 
plans  to  install  the  3200  (Two  Pi/V32)  on  customer  sites  as  a Level/ll 
and  provide  Level  I functions  on  a service  bureau  basis.  (See  Exhibit  I- 
I.)  Proprietary  software,  including  the  Nomad  data  base  management 
system,  will  be  available  to  contribute  to  the  value  added  component. 

A few  weeks  later,  National  Semiconductor  announced  an  OEM  "370 
compatible"  system  with  "mini  prices  and  architecture."  Designated  the 
System  4000,  it  has  performance  equivalent  to  the  370/145  or  1.5  times 
the  370/138.  The  price  is  approximately  65%  that  of  the  370/138  for 
price/performance  of  2.3  X the  IBM  system. 

The  message  from  this  mini  strategy  is  clear:  "We  can  do  anything  the 
IBM  mid-range  systems  can  do  either  twice  as  fast  or  at  half  the  cost" 
(and  perhaps  both).  This  is  direct  confrontation  on  a brood  scale  since 
both  systems  are  available  on  an  OEM  basis. 

As  if  all  of  the  above  weren't  enough,  two  weeks  later  "son  of  Amdahl" 
literally  appeared  on  the  scene  adding  to  the  chaos.  Magnuson  Systems 
Corporation  announced  its  M80  series  of  general  purpose  mainframes. 

The  Models  3 and  4 are  competitive  with  the  370/138  and  370/148 
respectively.  Performance  is  20%  to  100%  better  and  the  systems  are 
priced  nearly  30%  below  their  IBM  counterparts. 

The  wide  range  of  projected  performance  improvement  depends  upon 
the  operating  environment  with  "scientific"  being  low  and  "commercial" 
being  high.  Considering  the  IBM  mid-range  market  the  improvement 
should  be  nearer  to  100%  (double).  If  80%  improvement  Is  assumed,  the 
price/performance  Is  approximately  2.5  times  the  IBM  systems. 

Most  of  the  principals  of  Magnuson  are  ex-Amdahl  employees. 
However,  the  architecture  of  the  system  is  quite  different.  The  M80 
has  a 32-bit  bus  structure. 
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While  the  Magnuson  Models  3 and  4 were  announced,  the  Models  I and  2 
(370/115,  125)  were  implied,  and  a Model  5 (370/158)  was  specifically 
mentioned  for  announcement  later  this  year.  In  addition,  it  was  stated 
that  the  basic  processor  could  expand  in  power  "well  beyond"  the  3031. 
Anything  beyond  the  3031  gets  out  of  the  mid-range  and  into  Amdahl 
territory. 

Among  the  other  advantages  of  the  architecture  is  the  potential  to 
emulate  mainframes  from  "Burroughs,  Honeywell,  Univac  and  other 
non-IBM  vendors."  (Perhaps  this  is  insurance  against  the  IBM  PCM 
market  becoming  saturated.) 

• By  contrast  with  recent  developments,  IBM's  activity  in  the  mid-range  has 
been  relatively  modest  since  1976. 

The  370/138  and  370/148  were  announced  as  replacements  for  the  135 
and  145  with  great  fanfare  about  improved  price/performance. 
Relatively  simple  analysis  disclosed  that  a doubling  of  main  storage  (the 
minimum  price  for  going  to  DOS/VS  or  VM)  would  leave  price/perform- 
ance  the  same. 

Purchase  prices  on  the  370/138  and  370/148  were  cut  by  20%  in  March 
of  this  year.  This  led  to  speculation  on  the  announcement  of  the  E 
Series  and  a "pre-  announcement"  in  Japan. 

• Life  is  really  getting  exciting  for  the  mid-range  user  and  what  happens  next  is 
the  subject  of  this  report.  However,  it  is  first  necessary  to  understand  the 
current  situation  in  more  detail. 
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D>  CURRENT  MID-RANGE  PRICE/PERFORMANCE  AND  REPLACEMENT 
RATIOS 


• INPUT  has  evaluated  large  scale  systems  primarily  by  measuring  internal 
performance.  The  logic  behind  this  was  based  on  the  ability  of  the  large  scale 
operating  systems  (OS/MVT  and  MVS)  to  use  all  of  the  CPU  cycles  available. 
However,  this  logic  cannot  be  conveniently  extended  to  the  mid-range  where 
CPU  power  may  not  be  the  limiting  factor  in  systems  performance. 
Fortunately,  a rating  system  based  on  replacement  ratios  was  developed 
earlier  in  the  "New  Hardware  Economics."  (See  Exhibit  1-3.) 

• If  these  replacement  ratios  are  extended  to  include  the  370/125-2  and  370/1  15- 
2 using  the  3033  as  the  replacing  system,  the  number  of  replaced  systems  is 
26.5  for  the  370/125-2  and  45.0  for  the  370/1  15-2.  Using  these  replacement 
ratios  and  the  announced  performance  characteristics  of  the  competitive  mid- 
range systems,  the  relative  performance  and  price/performance  of  mid-range 
systems  can  be  established.  (See  Exhibit  1-4.) 

A price/performance  anomaly  appears  for  the  370/148  (and  carries  over 
to  the  M80-4  since  it  is  based  on  the  370/148).  This  dates  back  to  the 
performance  relationship  between  the  370/135  and  370/145  - the 
370/135  was  always  the  "hot  machine"  in  order  to  provide  enough  "entry 
level  power"  to  drive  the  IBM  software. 

Even  allowing  for  the  fact  that  the  competitive  price/performance 
ratios  are  approximate,  the  ratios  are  striking.  The  mean  of  the  IBM 
mid-range  is  .70  times  the  3031.  The  mean  of  the  newly  announced 
competing  systems  is  1.77.  This  gives  the  new  mid-range  systems  a 2.5 
to  I price/performance  over  their  IBM  counterparts! 

Of  equal  significance  is  the  fact  that  the  new  systems  are  price/per- 
formance competitive  with  large  scale  IBM  systems.  Economy  of  scale 
appears  to  have  been  temporarily  destroyed. 
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EXHIBIT  1-4 


PERFORMANCE  & PRICE/PERFORMANCE  RATIOS 
(3031=100  IN  PERFORMANCE  & 1.0  IN  PRICE  PERFORMANCE) 


SYSTEM 

PERFORMANCE* 

PRICE /PERFORMANCE  ^ 

470V/7 

670 

2.40 

3033 

450 

1.80 

3032 

250 

1.40 

3031 

100 

1.00 

370/148 

44 

0.67 

370/138 

27 

0.80 

370/125-2 

17 

0.73 

370/115-2 

10 

0.61 

M80-4 

79 

1.66 

M80-3 

48 

1.99 

SYSTEM  400 

41 

1.89 

TWO  PI  V32 

27 

1.55 

^PERFORMANCE  AND  PRICE/PERFORMANCE  WERE  ESTABLISHED  AS  FOLLOWS: 

1)  Large  scale  computed  from  Exhibit  1-2  in  "The  Future  of  Large 
Scale  IBM  Mainframes  (1978-1983).” 

2)  IBM  mid-range  computed  from  replacement  ratios  and  current 
processor  prices. 

3)  Competitive  mid-range  systems  approximated  from  announced 
information. 
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Based  on  the  replacement  ratios  developed  in  1977  for  the  "New  Hardware 
Economics,"  INPUT  projected  the  pricing  which  would  be  necessary  for  smaller 
systems  to  be  competitive  with  large  scale  systems.  (See  Exhibit  1-5.) 

When  published  a year  ago,  it  did  not  seem  likely  that  such  pricing 
would  occur,  and  it  hasn't  - in  IBM  systems.  The  370/148  is  still  priced 
at  $548,000  for  a I meg  system  and  the  370/138  still  costs  $279,000  for 
a half  meg  system. 

However,  all  of  the  competitive  systems  except  the  Magnuson  M80-4 
are  priced  under  the  $201,000  price  established  in  order  for  the  370/138 
to  be  competitive  against  the  3033.  In  addition,  they  provide  improved 
performance.  The  M80-4  is  priced  at  $395,000  (opposed  to  the  $33 1 ,000 
established  for  the  370/148  against  the  3033),  but  it  more  than 
compensates  for  this  with  improved  performance. 

The  new  mid-range  systems  will  be  resistant  to  replacement  by  large  scale 
systems  as  well  as  establishing  new  price/performance  standards  for  the  mid- 
range. In  fact,  the  price/performance  is  so  attractive,  it  appears  that  the 
announcements  were  timed  to  pre-empt  rumored  IBM  announcements.  In  any 
case,  IBM  must  do  something  - the  370  line  has  now  been  totally  obsoleted. 
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PRICING  REQUIRED  FOR  SMALLER  SYSTEMS  TO  BE  COMPETITIVE 


lO) 

CO 

rH 

1 — 1 

in 

m 

0 

in 

O' 

1 — 1 

rH 

I— 1 

rH 

1 — 1 

00 

vO 

rH 

CN 

<r) 

CO 

0 

00 

CO 

rH 

rH 

CN 

rH 

CN 

<t 

1 1 

in 

CN 

•<r 

vO 

O' 

CN 

00 

rH 

I 1 

CN 

CN 

CN 

00 

vO 

rH 

CJV 

O' 

(>J 

CO 

0 

00 

w 

r— I 

CN 

CO 

CO 

CO 

u 

0 

m 

o> 

00 

0 

vO 

o 

0 

<y> 

m 

in 

CN 

CJv 

rH 

Pi 

w 

CO 

in 

O' 

vO 

Ph 

W 

ro 

w 

CJ 

00 

0 

00 

VO 

vO 

o 

Pi 

pp 

S 

m 

CO 

CO 

cr. 

CO 

M 

P4 

P-i 

2: 

w 

H 

CO 

>-' 

CO 

rH 

VO 

in 

Q 

W 

Pi 

M 

M 

CO 

1 

0 

0 

CO 

CO 

CO 

0^ 

W 

Pi 

00 

o^ 

0 

S 

in 

vO 

vD 

00 

w 

H 

CO 

rH 

CO 

in 

00 

CN 

vO 

vD 

vO 

0 

tH 

in 

w 

1 — 1 

On 

CO 

vO 

0 

4\ 

rv 

§ 

rH 

1 1 

rH 

w 

(H 

CO 

C7V 

vO 

00 

1 

CN 

0 

00 

CN 

CN 

w 

0 

n 

n 

IXl 

rH 

rH 

tH 

CN 

H 

H 

M 

CO 

00 

00 

CTv 

Ov 

1 

CO 

00 

CN 

0 

00 

CO 

CJV 

C7V 

'<!• 

vO 

«s 

A 

#s 

f— 1 

tH 

rH 

I— 1 

CN 

in 

CO 

CN 

0 

00 

— . 

rH 

0 

<JV 

*<r 

> 

rv 

#v 

1 

CN 

CO 

CN 

M 

M 

w S 
0 w 

vO 

in 

Pi  H 

> 

> 

> 

< 

C CO 

CO 

1— 

1 >-| 

0 

CO 

0 

0 

CO 

0 

•<r 

CO 

- IS  - 

© 1978  by  INPUT,  Menlo  Park,  CA  94025.  Reproduction  Prohibited. 


INPUT 


II  FUTURE  MID-RANGE  SYSTEMS 


II 


FUTURE  MID-RANGE  SYSTEMS 


A,  THE  COMPETITIVE  ENVIRONMENT  ( 1 978- 1 983) 


• The  competitive  environment  in  the  mid-range  is  currently  in  a state  of  flux. 
It  does  not  appear  that  the  next  few  years  will  bring  very  much  stability. 

The  pressure  stemming  from  large  scale  systems  will  continue  regard- 
less of  improved  mid-range  processor  price/ performance.  The  large 
operating  systems  still  require  large  processors,  and  there  are  still 
economic  advantages  to  replacing  smaller  standalone  systems  since 
processor  cost  is  becoming  a smaller  percentage  of  overall  DP  budgets. 
(In  other  words,  savings  in  operating  costs,  peripherals,  and  software 
can  justify  replacement  of  the  mid-range.) 

The  recent  announcements  demonstrate  very  clearly  how  real  the 
"minicomputer"  threat  is  to  mid-range  System/370  architecture  and 
concepts.  With  minimum  financing,  it  appears  possible  to  build  plug 
compatible  IBM  mainframes  all  the  way  up  to  (and  including)  the  3031. 
This  makes  direct  price/performance  comparisons  more  possible  and  it 
is  almost  certain  to  drive  down  prices. 

The  announcement  that  NCSS  will  market  the  Two  Pi  on  a value  added 
basis  is  especially  significant.  It  is  now  possible  to  have  all  the  security 
of  IBM  compatibility,  improved  data  base  software  (NOMAD),  and 
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enough  processing  power  tapped  off  the  NCSS  network  to  avoid  having  to  upgrade 
unless  the  full  power  of  a larger  scale  system  is  definitely  justified.  This  is  a clear 
and  attractive  alternative  to  the  classic  IBM  "stepping  stone"  strategy. 

As  distributed  processing  develops,  both  minicomputers  and  even  linked 
intelligent  terminals  will  demonstrate  that  they  can  out-perform  any 
mid-range  system  burdened  with  IBM  software  (including  the  PCMs)  at 
substantial  savings. 

• The  architectural  ramifications  of  the  new  systems  such  as  Magnuson  and 
Tandem  (mentioned  in  the  May  1978  Vendor  Watch  Report)  essentially 
eliminate  the  need  for  discrete  model  designations  (except  for  purposes  of 
comparison).  The  IBM  concept  of  "replacing"  models  in  order  to  achieve  more 
power  will  die  for  mid-range  systems  during  the  1978-1983  timeframe. 

Competition  will  start  taking  place  on  the  basis  of  selling  something 
which  has  enough  flexibility  to  last.  The  days  of  selling  systems  which 
become  inadequate  before  they  are  installed  are  coming  to  an  end. 

Mid-range  systems  will  demand  and  get  data  base  (and  other  software) 
functional  capability  which  Is  equal  to  that  available  on  large  scale  IBM 
systems.  This  Is  treated  in  significant  detail  in  INPUT'S  Vendor  Watch 
Report  entitled  "Future  of  IBM  DB/DC  Software"  (June  1978). 


WHAT  WILL  IBM  DO?  ( 1 978- 1981) 


• IBM  has  recognized  mid-range  370  vulnerability  for  some  time.  However,  the 
announcements  of  the  last  few  months  must  surely  be  causing  a reassessment 
of  the  degree  of  vulnerability. 
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Rumors  are  abundant  that  IBM  is  about  to  announce  the  E Series.  One 
published  report  (from  an  investment  firm)  projected  the  series  to  have  the 
following  characteristics  (translated  to  INPUT  ratings  contained  in  Exhibit  I- 
4): 


E Series 
Nomenclature 

Performance 

Price 

($000) 

P/P 

EO 

26 

200 

1.08 

E2 

37 

350 

0.88 

E3 

50 

500 

0.83 

E4 

105 

900 

0.97 

Essentially,  the  performance  spans  the  range  from  the  370/138  up  to  and 
including  the  3031,  and  the  price/performance  is  roughly  equivalent  to  the 
3031.  The  possibility  of  IBM  announcing  a system  competitive  with  the  3031 
seems  somewhat  unlikely,  and  recent  competitive  developments  may  make  the 
projected  price/performance  inadequate. 


Other  rumors  from  around  the  world  stated:  "Two  times  the  price/perform- 
ance of  370,"  and  "138  and  148  power  at  115  and  125  prices."  The  latter 
projections  translated  into  INPUT  ratings  are  as  follows: 


E Series  Price 


Nomenclature 

Performance 

($000) 

P/P 

INCA 

27 

135 

1.66 

MAYA 

44 

192 

1.90 

These  are  remarkably  close  to  the  price/performance  ranges  of  the  recently 
announced  competitive  systems  (which  reinforces  the  possibility  that 
competitive  announcements  were  pre-emptive).  This  certainly  would  be  an 
aggressive  IBM  price/performance  announcement,  and  it  would  force  some 
adjustments  in  the  30XX  series  (or  its  potential  market). 
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Even  if  IBM  was  not  previously  planning  as  much  price/performance  improve- 
ment as  "148  power  at  125  prices"  would  Imply,  that  possibility  must  be 
considered  now.  In  fact,  the  new  competitive  environment  should  help  IBM 
clear  up  any  indecision  which  might  have  previously  existed  internally. 
Competition  has  a way  of  serving  as  a catalyst  for  action  in  most  IBM 
announcements. 

It  is  difficult  to  predict  what  IBM  will  do  under  even  the  best  of 
circumstances.  However,  It  is  possible  to  make  certain  assumptions  and 
attempt  a best  fit. 

IBM  will  address  the  new  threat  to  the  mid-range  price/performance 
problem  promptly. 

Every  effort  will  be  made  to  minimize  the  impact  on  the  30XX  series. 

The  problems  associated  with  PCMs  are  universal  and  so  is  the  solution. 
IBM  cannot  tolerate  the  continued  use  of  its  systems  software. 

Improvement  (or  replacement)  of  systems  software  is  necessary  under 
any  circumstance  in  order  for  IBM  to  move  its  customers  toward  the 
new  communications  oriented  environment  of  the  1980s. 

Based  on  these  assumptions  it  is  possible  to  develop  the  following  scenario; 

IBM  will  address  the  threats  to  the  138  and  148  by  announcing 
replacement  systems  with  approximately  100%  price/performance 
improvement  before  the  end  of  1978. 

The  hardware/firmware/software  strategy  INPUT  outlined  for  large 
scale  systems  will  be  pursued  during  1978-79.  This  will  now  serve  to 
obscure  direct  price/performance  comparisons  not  only  with  PCMs  but 
with  the  new  mid-range  systems  as  well. 
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The  territory  left  vacant  at  the  low  end  of  what  we  have  defined  to  be 
the  mid-range  (370/115-2  and  370/125-2)  will  be  left  open  to  more 
friendly  competition  in  the  form  of  IBM's  General  Systems  Division 
(GSD). 

The  H/F/S  strategy  outlined  for  the  30XX  will  be  adopted  for  the  mid- 
range in  1979  with  special  emphasis  on  a new  DBMS. 

The  new  mid-range  systems  will  be  extended  to  at  least  the  3031  level 
In  1979  - both  in  response  to  competition  and  in  pursuit  of  a longer 
range  strategy. 

The  new  systems  will  be  used  primarily  to  support  conventional  "star" 
networks  rather  than  the  distributed  processing  strategy  of  the  large 
systems. 

In  addition,  it  is  likely  IBM  will  also  market  the  systems  as  "distributed 
hosts"  for  distributed  data  base  (a  super  3790).  However,  this  analysis 
will  focus  primarily  on  the  problem  of  replacing  the  370/138  and  148. 

• Exhibit  II- 1 provides  an  approximate  timetable  of  these  events  together  with 
the  price/ performance  characteristics  which  can  be  expected. 


C.  HOW  IT  WILL  ALL  FIT  TOGETHER  ( 1 98  M 983) 


• While  the  low  end  (GSD)  and  the  high  end  (30XX  and  successor)  systems  pursue 
distributed  processing  (SNA),  the  mid-range  systems  will  concentrate  on  more 
conventional  markets. 

The  IBM  grand  strategy  requires  very  large  systems  because  of  software 
burden,  but  not  everyone  either  needs  or  wants  to  adopt  that  strategy  - 
especially  now. 
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EXHIBIT  II-l 


FORECAST  OF 

IBM  MID-RANGE  ANNOUNCEMENTS 
AND  ASSOCIATED  CHARACTERISTICS  (1978-1981) 
(PRICE  PERFORMANCE  BASED  ON  EXHIBIT  1-4) 


DESCRIPTION 

PROBABLE 

ANNOUNCE- 

MENT 

PERFORMANCE 

PRICE 
( $000) 

PRICE/ 

PERFORMANCE 

370/138  REPLACEMENT 

4Q78 

30 

160 

1.56 

370/148  REPLACEMENT 

4Q78 

60 

300 

1.66 

H/F/S  STRATEGY  30XX 
(ENHANCEMENT  OF 
3031) 

1978-79 

120 

1.20 

H/F/S  ENHANCEMENT** 

2Q79 

36 

* 

1.87 

("NEW”  DBMS) 

2Q79 

72 

1.99 

EXTENSION  OF  MIDRANGE 

4Q79 

120 

500 
- 

1.99 

k-. 

*NO  PRICING  ESTIMATE 

^^'PERFORMANCE  IMPROVEMENT  WILL  BE  TAILORED  TO  THE  PCM's  REACTION  TO 
TO  THE  IBM  ANNOUNCEMENTS. 
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However,  since  there  is  a decreasing  percentage  of  revenue  being 
generated  from  processor  sales,  the  mid-range  systems  must  have 
interactive  DBMS  on  a more  straight  forward  basis  (than  IMS)  in  order 
to  support  terminal  and  mass  storage  sales.  Essentially,  the  mid-range 
is  for  those  users  who  will  not  go  to  the  MVS  Operating  System. 

• When  new  large  scale  systems  are  announced  in  1980-81,  IBM  Is  reasonably 
confident  there  will  be  a substantial  number  of  customers  who  will  want  to  live 
in  "yesterday's  environment"  through  the  1980s.  The  "mid-range"  can  then  be 
pushed  upward  to  replace  additional  30XX  equipment. 

• The  mid-range  systems  will  then  be  revealed  to  have  a more  superior 
price/performance  than  the  30XX  and  will  be  highly  competitive  with  the  large 
scale  VP  series  running  a virtual  processor  (see  Exhibit  11-3  of  "The  Future  of 
Large  Scale  IBM  Mainframes"). 

• Actually  the  distinction  in  the  1980s  will  be  not  so  much  system  size  as 
operating  environment.  Large  scale  and  minicomputers  will  have  forced  out 
the  mid-range  computers  In  a distributed  processing  environment.  The  mid- 
range will  be  for  those  who  resist  change  in  their  mode  of  operation  (for 
whatever  reason).  Essentially  they  will  be  rather  pragmatic  users  who  want 
the  promises  of  the  1970s  fulfilled  before  going  on  to  something  new. 
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IMPACTS  OF  THE  MID- 
RANGE STRATEGY 


( 


Ill 


IMPACTS  OF  THE  MID-RANGE  STRATEGY 


A.  INTERIM  PERIOD  ( 1 978- 1981) 


• The  improvements  in  mid-range  price/performance  and  DBMS  software  will 
make  mid-range  systems  more  resistant  to  the  pressures  of  both  large  scale 
systems  and  minicomputers  until  IBM  is  technically  ready  to  implement 
distributed  processing, 

• This  will  result  in  mid-range  users  receiving  unaccustomed  savings  in  their 
data  processing  costs.  After  being  on  an  escalating  spiral  of  new  hardware  and 
additional  cost,  they  have  the  opportunity  for  a brief  breathing  spell. 

• Some  of  the  new  PCMs  may  experience  severe  difficulties  unless  they  planned 
for  IBM's  response.  While  they  may  enjoy  some  price/performance  advantage 
even  after  IBM's  announcement,  they  will  find  that  it  does  not  mean  very  much 
in  the  mid-range  marketplace. 

• Activity  in  the  mid-range  will  accelerate  the  H/F/S  strategy  predicted  by 
INPUT.  It  is  highly  improbable  that  mid-range  PCMs  will  be  able  to  maintain 
compatibility  with  the  new  IBM  line. 

• Purchase  of  370/ 1 38s  and  370/ 1 48s  on  the  used  computer  market  should  offer 
some  attractive  possibilities  for  those  not  interested  in  the  latest  technology  - 
and  the  mid-range  is  less  likely  to  be  on  the  leading  edge. 
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• It  is  not  likely  that  IBM  will  abandon  the  "stepping  stone"  concept  for  mid- 
range systems.  Smooth  and  orderly  growth  potential  offered  by  Tandem  (and 
perhaps  Magnuson)  could  have  great  appeal  in  the  marketplace. 

• The  combined  hardware,  software,  and  computer/communications  services 
offered  by  the  computer  services  industry  will  provide  an  attractive 
alternative  for  mid-range  users  regardless  of  IBM  strategy. 

• The  announcement  of  new  technology  (as  well  as  exceptional  price/perform- 
ance)  in  mid-range  systems  will  highlight  the  interim  nature  of  the  30XX  even 
if  a directly  competitive  system  is  not  announced  by  IBM. 

• The  price/performance  war  in  large  scale  systems  caused  price  adjustment  by 
competitive  mainframe  manufacturers.  IBM's  announcements  in  the  mid-range 
will  force  another  round  of  changes.  (Good  news  for  all  users  - bad  news  for 
all  vendors.) 

e The  new  economics  of  mid-range  systems  will  not  seriously  impact  the  growth 
of  minicomputers  and  intelligent  terminal  sales  by  either  competition  or  IBM. 

• The  mid-range  announcement  will  establish  the  level  of  interface  between 
DPD  and  GSD  (at  least  temporarily).  This  will  permit  the  announcement  of  the 
new  GSD  line  and  in  turn  will  tend  to  further  heat  up  the  general  mid-range 
competition. 

• IBM  must  take  a calculated  risk  of  legal  action  whenever  it  makes  a major 
strategic  move.  This  time  the  risk  appears  higher  than  usual. 

LONG  RANGE  IMPLICATIONS 


• Despite  the  dual  pressures  of  large  scale  systems  and  minicomputers,  the  mid- 
range systems  will  continue  to  find  a market  through  the  mid  1980s.  The 
enhanced  price/performance  will  tend  to  extend  the  life,  but  eventually 
tehnology  will  be  served. 
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• Once  the  large  scale  New  Product  Line  is  announced,  the  mid-range  systems 
will  be  extended  and  used  to  replace  obsolete  30XX  technology.  The  cost  of 
this  approach  will  be  less  than  running  a virtual  30XX  processor  under  the 
large  scale  VP  system,  but  mid-range  systems  will  still  be  too  expensive  for 
remote  processing  nodes. 

• Later  in  the  1980s,  even  IBM  will  discourage  their  use  and  the  last  series  of 
mid-range  systems  will  slowly  disappear. 
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SUBSCRIPTION  PROGRAA4S;  Designed  for  clients  with  a continuing  need  for 
information  about  a range  of  subjects  in  a given  area.  All  subscription  programs  are 
fixed  fee  and  run  on  a calendar  year  basis: 

• Planning  Service  for  Computer  &.  Communications  Users  - Provides  managers 
of  large  computer/communications  facilities  with  timely  and  accurate 
information  on  developments  which  affect  today's  decisions  and  plans  for  the 
future. 

• Small  Establishment  Service  - Analyzes  and  forecasts  small  establishment 
( < 500  employees)  use  of  office,  communication,  and  computer  services  and 
products.  Applications  requirements  and  economics  are  emphasized. 

• Computer  Services  Market  Analysis  Service  - Provides  market  forecasts  and 
business  information  to  software  and  processing  services  companies  to  support 
planning  and  product  decisions, 

• Computer  Services  Company  Analysis  and  Monitoring  Program  - Provides 
immediate  access  to  detailed  information  on  over  2,000  companies  offering 
software  and  processing  services  in  the  U.S.  and  Europe. 

MULTICLIENT  STUDIES:  Research  shared  by  a group  of  sponsors  on  topics  for  which 
there  is  a need  for  in-depth  "one-time”  information.  A multiclient  study  typically  has 
a budget  of  over  $100,000,  yet  the  cost  to  an  individual  client  is  usually  less  than 
$10,000.  Recent  studies  specified  by  clients  include: 

• Computer  and  Office  Equipment  Maintenance 

• Value  Added  Network  Services 

• IBM  Series/ 1 Analysis 

CUSTOM  RESEARCH:  Custom  studies  are  proprietary  to  a client.  Fees  typically 
range  from  $5,000  to  over  $50,000  and  are  a function  of  the  extent  of  the  research 
work.  Examples  of  recent  assignments  include: 

• Survey  Fortune  500/50  companies  to  determine  plans  for  distributed  data 
processing. 

• Compare  the  internal  charges  for  EDP  services  in  a large  company  to  those  of 
commercially  available  services. 

• Determine  the  market  potential  for  an  associative  Relational  Data  Base 
Management  System  Processor. 


Conduct  the  1978  ADAPSO  Survey  of  the  Computer  Services  Industry. 

Analyze  the  opportunities  and  problems  associated  with  packaging  terminals 
and/or  minicomputers  with  remote  computing  services. 
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analysis,  and  recommendations  to  managers 
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PLANNING  SERVICE  FOR  COMPUTER  AND  COMMUNICATIONS  USERS 


OBJECTIVE:  To  provide  managers  of  large  computer  and  communications  facilities 
with  timely  and  accurate,  information  on  developments  which  affect  today's  decisions 
and  plans  for  the  future. 

DESCRIPTION:  Clients  of  this  program  receive  the  following  services  each  year: 

• Residual  Value  Forecasts  - Two  reports  providing  detailed  forecasts  of 
residual  values  of  major  computer  equipments  for  1978-1983. 

• Vendor  Watch  Reports  - Six  reports  which  analyze  the  probable  moves 
of  major  computer/communications  vendors  in  operating  systems, 
DB/DC  software,  mainframes.  Value  Added  Networks  and  mass  storage. 

• EDP  and  Communications  Planning  Report  - Contains  analyses  and 
composite  forecasts  of  both  short  and  long-term  plans  of 
computer/communications  users.  Includes  operating  ratio  data. 

• Impact/Technology  Reports  - At  least  three  in-depth  analyses  of  the 
impact  on  users  of  projected  technological,  managerial,  and  personnel 
developments  over  the  next  five  years. 

• Case  Study  Reports  - Containing  details  on  successful  approaches  to 
significant  management  and  planning  problems  facing  clients. 

• Conferences  - National  conference  for  all  clients  held  at  a convenient 
location  in  November.  Local  and  regional  conferences  held  according  to 
client  interest. 

• Consulting  Support  - Individual  consultation  with  research  staff  on  an 
as-needed  basis  through  telephone  inquiries  and  visits. 

• Presentations  - INPUT  staff  make  general  or  specific  presentations  to 
client  management  or  staff  at  client's  location. 

RESEARCH  METHOD:  INPUT  carries  out  extensive  research  in  computers, 
communications  and  associated  fields: 


r 


• Research  topics  are  selected  by  a Steering  Committee  consisting  of 
client  representatives. 

• Research  for  this  program  includes  professional  interviews  with  users, 
vendors,  universities,  industry  associations,  and  other  analysts. 

• Conclusions  derived  from  the  research  are  founded  on  the  judgement  of 
INPUT'S  staff. 

• Professional  staff  supporting  this  program  have  20  or  more  years  of 
experience  in  data  processing  and  communications,  including  senior 
management  positions  with  major  vendors  and  users. 


For  further  information  on  this  report 
or  program,  please  call  or  write: 

Edward  1.  Metz,  Principal 
INPUT 

Park  80  Plaza  West-1 
Saddle  Brook,  NJ  07662 
(201)  368-9471 
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INTRODUCTION  - BACKGROUND  AND  ISSUES 


• Since  IBM's  Statennent  of  Direction  in  July  1971,  a pattern  of  development 
with  regard  to  DBMS  has  clearly  emerged.  Based  on  three  Data  Base/Data 
Communications  (DB/DC)  products,  namely  Customer  Information  Control 
System  (CICS),  Information  Management  System  (IMS)  and  Generalized 
Information  System  (GIS),  IBM's  strategy  signals  a wide  range  future 
development  In  both  the  hardware  and  software  areas  associated  with  DBMS. 

• In  November  1977,  INPUT  published  "Computer  Services  Industry  - 1977 
Annual  Report,"  which  included  numerous  forecasts  of  IBM's  DBMS  direction. 
The  report  made  Its  assessments  in  terms  of: 

Future  enhancements  to  current  products. 

Future  security  capabilities. 

Future  distributed  data  bases. 

Future  distributed  processing. 

Future  DBMS  products. 


® 1978  by  INPUT,  Menlo  Park,  CA  94025.  Reproduction  Prohibited 


INPUT 


• This  Vendor  Watch  Report,  the  second  in  a series  of  six  published  as  part  of 
INPUT'S  User  Planning  Service  for  1978,  provides  an  update  to  the  November 
1977  report,  a re-examination  of  those  few  projected  enhancements  which 
have  not  yet  been  announced,  and  a series  of  new  forecasts  for  1978.  Vendor 
Watch  Report  #2,  concludes  with  a discussion  of  the  impact  of  the  various 
forecasts  on  the  user  community. 

• The  complete  IBM  orientation  of  this  report  is  intentional.  A new  Impact 
Report  entitled  "Data  Base  Software  - Evaluation  of  Current  Products  and 
Future  Direction"  is  in  preparation  for  July  1978  release.  This  Impact  Report 
will  provide  a methodology  for  evaluating  competitive  DBMS  and  will  present 
in-depth  analyses  of  eight  major  DBMS  products. 


A>  REVIEW  OF  DB/DC  DEVELOPMENT  ( 1 97  M ^16) 


• Two  key  developments  early  in  this  period  are  reflected  in  the  roles  being 
played  by  Data  Language/ 1 (DL/I)  in  IBM's  Data  Base  strategy,  and  Systems 
Network  Architecture  (SNA)  in  IBM's  Data  Communication  strategy. 

• In  1972,  IBM  announced  DL/ 1 interfaces  of  CIS  and  CICS  and  extended  support 
to  the  DOS/VS  user. 

• In  1973,  CICS/VS,  IMS/VS,  and  GIS/VS  were  announced,  confirming  the  1971 
Statement  of  Direction.  1973  also  brought  the  announcement  of  support  by 
CICS/VS  and  IMS/VS  of  future  SNA  terminals. 

• In  1974,  GIS  DOS/VS  was  announced,  based  solely  on  the  use  of  DL/I,  DOS/VS, 
and  DL/I  ENTRY,  with  no  support  for  access  methods  such  as  DAM  or  ISAM. 
1974  also  saw  Display  Management  System  reannounced  as  DMS  II  for  DOS/VS 
with  significant  enhancements  over  the  DMS  originally  announced  in  1971  (for 
CICS/OS  only). 
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• 1975  brought  enhancements  to  CICS/VS  and  IMS/VS,  an  emphasis  on  ease  of 
application  development  by  use  of  DMS  II  DOS/VS  and  GIS  DOS/VS,  and  the 
announcement  of  Extended  Telecommunication  Module  (EXTM)  of  CIS/DOS/VS 
supporting  both  SNA  and  pre-SNA  terminals. 

• To  reaffirm  its  strategy,  IBM  in  1975  reannounced  its  1971  Statement  of 
Direction  and  identified  CICS,  IMS/VS  (and  DL/I  for  DOS/VS)  and  GIS/VS  as  its 
prime  DB/DC  products  for  the  next  five  years. 

• The  direction  of  IBM  DB/DC  solidified  more  tightly  in  1976  than  in  any  earlier 
year  with  announcements  of: 

Memory  increases  to  384K  and  5 1 2K  for  370  models  I 1 5 and  1 25. 

Storage  sizes  of  I MB  and  2MB  respectively  for  370  models  138  and  148. 

Integration  (through  hardware  assist  features)  of  VM/370  into  the 

370/138  and  370/148  as  a key  application  development  aid. 

Enhancements  for  DOS/VS  and  MVS  in  an  effort  to  move  OS/VS  I and 

SVS  users. 


B.  DB/DC  PROBLEM  AREAS 

• While  providing  a comprehensive  set  of  functions  generally  exceeding  its 
competitors,  IBM’s  DB/DC  products  suffer  from  the  natural  by-products  of 
that  comprehensiveness,  namely,  complexity,  performance,  and  code  quality. 

• From  time-to-time,  IBM  has  made  key  announcements  intended  to  correct 
and/or  simplify  certain  problems: 
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CICS/DQS/VS  Starter  System  - available  in  1975  mainly  for  first-time 
users,  was  similar  to  the  Installation  Productivity  Option  (IPO) 
developed  by  IBM  Canada  for  CICS/DOS/VS.  The  success  of  this 
program  led  to  other  IPOs  including  IMS/VS  Starter  System,  and  an 
entire  series  of  IPOs  for  the  370/138  and  370/148. 

CICS/DOS/VS  Subset  Option  - available  in  1975  was  easy  to  install,  had 
reduced  path  lengths,  and  prompted  the  1 MS/VS  Subset  Option  to  be 
distributed  as  a standard  IMS/VS  component. 

IMS/VS  Primer  - available  in  1976  attempted  to  document  a subset  of 
the  IMS/VS  facilities  sufficient  to  satisfy  the  needs  of  an  inexperienced 
user. 

CICS/OS/VS  High  Performance  Option  - announced  in  1 976. 

• In  1976,  IBM  had  severe  problems  with  IMS/VS  code  quality.  This  has  been  a 
continuing  problem  with  no  significant  improvement  in  sight.  Code  quality  is 
likely  to  be  the  single  greatest  problem  area  of  IMS/VS  in  the  future. 

C.  CURRENT  DB/DC  ENVIRONMENT  ( 1 977/ 1 978) 


• During  1977,  a number  of  significant  announcements  were  made  by  IBM. 

Data  Dictionary,  providing  full  program  product  support  commitment 
for  IMS/VS  and  for  DOS/VS  DL/ 1 users. 


Installation  Productivity  Options  (IPO)  for: 


DOS/VS 
CICS/DOS/VS 
DL/I  ENTRY 
DL/I  DOS/VS 
CIS  DOS/VS 
DMS  II  DOS/VS 

© 1978  by  INPUT,  Menlo  Park,  CA 


OS/VSI 
IMS/VS 
IMS/VS  DC 
CICS/OS/VS 
GIS/VS 
VM/370 
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DL/ 1 interfaces  for  more  program  products  such  as  DMS/VS  and 
STAIRS/VS. 


IMS/VS  announcements  including  Multiple  Systems  Coupling  (MSC)  and 
IMS/VS  Fast  Path  (FP)  feature. 

The  announcements  and  deliveries  made  by  IBM  through  1977  provided  the 
basis  for  INPUT  to  make  assessments  of  the  future  DBMS  direction  in  its 
November  1977  report.  Those  assessments,  coupled  with  discussions  with 
Informed  DB/DC  users,  indicated  that  in  the  near  term  market  pressures  would 
require  IBM  to  announce  certain  types  of  product  support  by  mid- 1 978. 

A majority  of  19  predicted  enhancements  to  current  products  forecasted  by 
INPUT  in  late  1977  have  been  announced  prior  to  mid- 1 978.  Included  were 
forecasts  for  improvements  to  DL/I,  CIS  DOS/VS,  CICS/VS,  IMS/VS,  IMS/VS 
MSC,  and  IMS/VS  FP.  Some  forecasts  still  outstanding  require  revision. 

DL/I: 


The  problem  of  installation  ease  of  DL/I  is  now  being  approached 
differently  by  IBM  than  forecasted. 

Rather  than  using  ^he  Subset  Option  and  Starter  System  approaches  for 
DL/I  DOS/VS,  private  libraries  and  pre-generated  modules  are  being 
used. 

CIS  DQS/VS: 

Earlier,  INPUT  predicted  the  introduction  of  a CIS  DOS/VS  update 
capability  and  the  ability  to  load  a DL/ 1 data  base  from  CIS. 
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It  now  appears  that  IBM  may  be  reducing  its  emphasis  on  GIS.  A new 
End  User  query  language  - Query  By  Example  (QBE)  - is  expected  to  be 
announced  before  the  end  of  1978.  (This  is  discussed  in  more  detail  in 
Section  II.) 

• CICS/VS; 


The  anticipated  high  level  assembler  interfaces  are  now  not  expected  to 
eventuate.  This  is  based  on  consideration  of  the  COBOL  and  PL/ 1 high 
level  language  interfaces  announced  in  1977  as  CICS/VS  Command 
Level  on  one  hand,  and  DMS/VS  fill-in-the-blanks  approach  on  the  other. 

• IMS/VS; 

The  24  hour  operation  with  ability  for  "inflight"  data  base  maintenance 
(on-line  reloading)  is  proving  to  be  a difficult  enhancement  for  IBM  to 
implement  and  may  never  be  achieved. 

The  Multiple  System  Coupling  Feature  via  VTAM  (in  addition  to  the 
current  BTAM)  link  is  still  unannounced.  One  opinion  as  to  why  this 
relatively  straightforward  extension  to  existing  VTAM  support  has  been 
delayed,  suggests  an  underwhelming  response  to  IBM  in  converting 
VTAM  users  to  SDLC. 

Substantial  extensions  to  Fast  Path  are  not  expected  to  any  great 
extent.  Extending  FP  to  standard  access  methods  as  suggested  earlier 
would  necessitate  a virtual  rewrite  of  IMS/VS  - DB,  which  is  already 
much  too  complex  for  the  vast  majority  of  users. 

• In  the  November  1977  report,  INPUT  provided  several  pages  of  text  relating  to 
how  the  privacy  concern  would  reflect  security  enhancements  to  IBM's  DB/DC 
products.  As  of  this  writing,  most  of  the  problems  associated  with  "Access  by 
unauthorized..."  raised  against  the  various  DB/DC  offerings  have  been 
answered,  not  by  new  sign-on  techniques  or  passwords,  but  by  IBM  encryption 
announcements  such  as  the  new  Access  Method  Services  Cryptographic  Option 
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program.  Therefore,  unauthorized  users  can  still  attempt  to  access  the  data, 
but  unless  they  provide  the  right  'Variable  key,"  it  will  be  transmitted  in 
scrambled  form.  If  encryption  is  not  used,  IBM  DBMS  security  remains  much 
as  it  was  in  1973. 

Since  INPUT’S  November  1977  statements  of  future  DBMS  direction  in  the 
areas  of  Distributed  Data  Bases  and  Distributed  Processing,  an  easing  can  be 
detected  in  IBM's  "host-processing"  attitude  toward  the  3790.  We  now  forecast 
Improved  data  handling  by  means  of  a soon  to  be  announced  relational  Data 
Base,  and  also  an  equally  imminent  COBOL  compiler  for  the  3790.  These  are 
discussed  in  more  detail  in  the  next  section. 
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FUTURE  DB/DC  DEVELOPMENTS 


• The  discussion  of  future  DB/DC  developments  and  product  forecasts  which 
follow,  assume  either  a computer  technician's  knowledge  of  DB/DC,  or  access 
to  INPUT'S  November  1977  "Computer  Services  Industry  - Annual  Report."  For 
convenience,  a section  of  that  report  entitled  Future  DBMS  Products  is 
reprinted  and  contained  in  Appendix  I of  this  document. 


A.  HARDWARE  RELATED  DEVELOPMENTS 


• Significant  announcements  in  1977  featured  dramatic  increases  in  IBM  CPU 
price/performance.  As  described  in  INPUT'S  first  Vendor  Watch  Report  "The 
Future  of  Large  Scale  IBM  Mainframes:  1978  to  1983"  (May  1978),  IBM  303X 
systems  have  generally  doubled  cycle  and  storage  capacity  for  approximately 
the  same  dollar  amounts  charged  in  1976  for  System/370  predecessors. 

• The  February  1978  purchase  price  reductions  for  370/138  and  370/148  models 

seems  to  imply  a "clearance  sale"  status  for  these  machines,  heralding  more 
IBM  announcements.  Several  new  CPUs  are  anticipated  for  introduction 
before  the  1978  year  end,  representing  "370/138-148  power"  at  "370/1  15-125 
prices."  These  development  are  described  in  INPUT'S  third  Vendor  Watch 
Report  entitled  "The  Future  of  Mid-Scale  IBM  Systems:  1978-1983"  (June 

1977). 
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• The  attachment  of  existing  370  Direct  Access  Storage  Devices  (DASD)  is 
expected  to  be  limited  on  certain  of  the  new  lower  end  models  (code  names 
AZTEC  and  INCA)  thereby  causing  some  speculation  that  a new  device  which 
is  both  2314  compatible  and  System/3  compatible  will  be  introduced.  The 
possibility  exists  that  this  device  will  be  attachable  to  all  DOS/VS  CPUs, 

• The  higher  end  new  mid-range  announcement  (code  name  MAYA)  will  feature 
370/148  characteristics  and  will  probably  attach  all  current  370  direct  access 
storage  devices. 

• Significant  activities  in  1977  also  included  the  first  installations  of  the  3762 
Payment  Processor.  This  specialization  of  the  general  purpose  3790  may 
receive  further  enhancements.  It  certainly  set  a successful  precedent. 

• Successors  to  the  3790  are  expected  by  July  1978,  code  named  as  the  ORBIT 
series: 

JUPITER  should  be  the  last  upgrade  to  the  present  3791,  enabling  two 
concurrent  user  programs. 

VENUS  (which  should  feature  19  inch  rack  mounting  and  possibly  LSI)  is 
expected  to  be  the  vanguard  of  a new  series  of  communications  systems 
code  named  MARS/SATURN/etc. 

B-  OPERATING  SYSTEM  DEVELOPMENTS 


• Significant  DOS/VS  announcements  in  1977  included  12  months'  notice  of 
discontinuance  of  free  support.  As  of  April  1978,  neither  the  current  Release 
34  nor  its  predecessor  had  been  so  notified. 
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Also  significant  was  the  DOS/VS  extension  called  Advanced  Functions, 
particularly  its  status.  This  program  is  equivalent  to  a new  release  of  DOS/VS, 
yet  it  carries  a license  and  a continuing  monthly  charge. 

It  is  anticipated  that  future  DOS/VS  System  Control  Program  enhancements 
will  be  packaged,  licensed,  and  charged  for  all  based  on  free  maintenance  of 
DOS/VS  Release  34. 

Significant  VM/370  announcements  in  1977  gathered  bits  and  pieces  into 
packages  called  VM/Basic  Extensions  and  VM/System  Extensions,  both  of  which 
are  chargeable. 

The  modestly  priced  Basic  Extensions  package  provides  improved  VM/370 
integrity.  IBM  appears  to  be  encouraging  VM/370  as  a truly  valid  "hypervisor" 
running  CICS/IMS/CMS/APL/Batch/RJE,  and  generally  providing  a centralized 
alternative  to  distributed  processing.  One  suggestion  made  to  INPUT  indicates 
that  this  aproach  may  provide  a method  for  using  up  the  extra  cycles  provided 
so  inexpensively  by  the  303X  series. 

An  improved  VM/CMS  facility  is  expected  to  be  announced  for  AZTEC  which 
will  become  a specialized  CPU.  This  will  provide  enhanced  CMS  for  online 
program  development  on  a small  "dedicated"  CPU. 

In  order  to  emphasize  a dedicated  CMS/ AZTEC,  IBM  is  also  expected  to 
market  a non-dedicated  on-line  programming  system.  A current  development 
now  called  Entry  Time  Sharing  System/ll  (ETSS/ll)  has  been  running  on 
small/370s  for  some  time.  As  a program  announced  for  INCA  (370/115  - 
370/125  follow-on)  and  higher  level  machines,  it  could  offer  a reasonable 
alternative  to  CMS  at  a fraction  of  the  cost  of  VM/370  in  storage  and  cycles, 
thus  permitting  effective  concurrent  batch. 

VS/VS  1 is  expected  to  "stabilize"  with  few  further  improvements.  The  trend  is 
already  evident:  with  DOS/VS  extensions,  VM/370  extensions,  and  less 

expensive  CPUs. 
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• Significant  MVS  activity  in  1977  and  1978  should  result  in  MVS'  chief 
components  becoming  more  reliable.  Furthermore,  the  number  of  Selectable 
Units  (SU)  announced  grew  to  more  than  20,  each  of  which  improved  and 
extended  MVS'  basic  components  for  a license  fee  and  a charge. 

• MVS  Selectable  Units  will  enable  IBM  to  make  "exclusives"  of  the  303X 
processors.  As  an  example,  SU50  promises  significant  improvements  over 
basic  MVS  3033  performance  via  an  alliance  of  microcode  and  software.  Thus, 
another  example  of  the  difficulty  that  plug  compatible  mainframe  manufac- 
turers will  have  in  staying  100%  compatible  can  be  seen. 

• New  Direct  Access  Storage  Device  (DASD)  Control  Units  are  expected  in  1978. 
These  control  units  could  take  even  fuller  advantage  of  303X  new  channel 
groups  and  establish  IBM  "exclusives"  via  MVS  Selectable  Units  plus  microcode 
all  around. 

C.  DOS/VS  DB/DC  DEVELOPMENTS 


• Significant  among  the  1977  data  base  announcements  was  a batch  forms  input 
to  the  DB/DC  Data  Dictionary.  However,  CICS/DOS/VS  is  not  able  to  provide 
the  interactive  access  that  IMS/VS  -DC  enjoys  with  Data  Dictionary. 

• Another  important  Data  Base  announcement  included  version  1.2  and  1.3  of 
DL/I.  Between  them,  multiple  jobs  can  now  properly  update  data  bases. 
Concurrent  ONLINE  tasks  can  update  different  records  with  DL/I  deadlock 
ability. 

• IBM  has  tried  to  address  the  lack  of  an  effective  DOS/VS  DBMS  by  providing 
Version  1.3  of  DL/I  with  checkpoints,  debugging  aids,  a new  manual,  and  ease- 
of-use  features.  However,  the  fact  remains  that  large  amounts  of  DOS/VS 
DL/I  code  exists  in  modules  which  came  direct  from  the  less  than  optimized 
(in  1973)  IMS/360  Version  2.  Enhancements  to  Version  1.3  DL/I  DOS/VS  should 
be  reappraised  in  that  light. 
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• In  spite  of  these  1977  announcements,  concurrent  batch  and  on-line  jobs  still 
cannot  update  the  same  record  type  with  full  integrity.  DL/I  logging  and 
recovery,  therefore,  could  receive  major  enhancements  before  the  end  of  1978. 

• DL/I  DOS/VS  will  significantly  benefit  from  the  new  processors  mentioned  in 
Section  ll-A.  DL/I  ENTRY  should  become  redundant  in  1979  or  possibly  even 
before. 

• Significant  data  communications  announcements  were  made  in  1977  for 
CICS/VS: 

Improved  SDLC/SNA  support. 

Good  VSAM  file  control. 

Dynamic  transaction  backout. 

Ease-of-use-packaging. 

COBOL  and  PLl  programming  through  high-level  language  commands. 

• The  trend  continued  in  1978  with  the  May  introduction  of  two  new  CICS 
versions  designated  Version  I,  Release  4.0  with  benefits  including: 

New  CICS/DOS/VS  entry  level  system. 

Inter-system  connection. 

Enhanced  device  support. 

• DB/DC  code  quality  continues  to  be  a significant  problem.  To  a great  extent, 
IBM  software  writers  still  rely  on  their  early  customers  to  perform  significant 
operational  testing  of  new  releases.  In  this  regard,  wider  use  of  the  Systems 
Installation  Productivity  Option  (SlPO)  with  IBM  SE  generated  operational 
DOS/VS  systems  and  pretested  DB/DC  job  streams  is  a step  towards  field 
tested  software. 
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• Because  of  the  residue  of  high  -level  coding  difficulty,  the  May  1978  CICS/VS 
release,  as  expected,  provided  improved  isolation  of  user  tasks  from  each  other 
and  greater  degree  of  reporting  and  record  keeping. 

• Consistent  with  new  improved  hardware  discussed  above,  a smaller,  faster 
VTAM  should  be  announced  as  a chargeable  System  Control  Program.  One 
effect  of  this  new  VTAM  should  be  to  make  the  EXTAM  feature  of  CICS/VS 
redundant  in  1979. 

• A COBOL  compiler  is  expected  to  be  announced  for  VENUS  and  other  new 
technology  ORBITS  (3790  successors),  if  not  coincident  with  first  hardware 
delivery,  then  prior  to  end  1979. 

D.  OS/VS  DB/DC  DEVELOPMENTS 

• Significant  IMS/VS  data  base  announcements  in  1977  included  some  reliability 
improvements.  However,  the  primary  contribution  was  the  availability  of  new 
primer  manuals  and  operating  guides.  Considerable  ease-of-use  has  been 
gained  by  means  of  pregenerated  versions  of  IMS/VS  which  match  the  samples 
in  the  manuals  and  guides. 

• These  enhancements  look  fairly  minimal.  However,  it  must  be  remembered 
that  IMS/VS  has  become  a DBMS  which  now  has  more  functions  than  many  full 
operating  systems,  which  has  served  three  (360,  370,  303X)  CPU  series,  and 
which  spans  a decade  of  users'  evolving  requirements. 

• One  speculation  is  that  the  all-important  bridge  from  IMS/VS  to  a new  DBMS 
may  be  accomplished  with  an  interpretive  Data  Dictionary.  This  should  be  at 
the  heart  of  a new  DBMS  performing  primarily  "system"  data  dictionary. 
"Bridge"  microcode  could  trap  existing  IMS/VS  calls  at  execution  time,  also 
interfacing  them  to  the  new  DBMS.  This  capability  is  unlikely  to  be  announced 
before  I960,  but  at  least  two  IBM  laboratories  are  said  to  be  working  it. 
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• 1978  should  see  IBM  ceasing  its  opposition  to  the  current  DDL/DML  revisions 
of  the  original  CODAS YL  Data  Base  Task  Group.  These  revisions  have 
improved  considerably  in  function  since  their  rejection  by  IBM  in  1971.  It 
seems  more  probable  that  IBM's  CODASYL  networks  will  await  the  new  DBMS. 

• Significant  1977  data  communication  activities  of  CICS/OS/VS  included  the 
High  Performance  Option  (HPO)  within  MVS.  IMS/VS  - DC  has  Fast  Path,  an 
expedited  message  handling/quick  data  base  updating  version  also  MVS. 

• CICS/VS  HPO  and  IMS/VS  Fast  Path,  jointly  reflect  IBM's  inability  to  more 
than  tinker  with  these  full-function  systems.  Reducing  them  to  smaller  path 
lengths  for  simplistic  tasks  and  bypassing  many  functions  and  options  which 
users  have  requested  over  the  years  is  evidence  that  IBM's  current  DB/DC 
products'  maximum  potentials  are  being  reached.  New  architectures  and  new 
approaches  are  needed. 

• SNA4  could  be  announced  in  1979.  SNA4  will  not  demand  that  major  CPUs 
process  the  connections  by  which  SDLC  messages  are  switched  or  routed  to 
some  other  mainframes.  The  hardware  to  implement  this  capability  could  be 
AZTEC  or  VENUS. 
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Ill  IMPACT  OF  IBM  DB/DC  STRATEGIES  INTO  1980 


A.  ON  DECENTRALIZED  USERS 

• 1977  announcements  from  IBM  which  had  an  important  effect  on  decentralized 
users  included: 

DMS/3790  which  provides  a framework  for  distributed  linkages  and 
standards  for  host  computer  communications,  and  easier  3790  applica- 
tion development. 

Distributed  Presentation  Management  enhancement  to  IMS/VS  - DC. 
This  feature  enables  a data  stream  to  be  structured  at  the  data  base, 
independent  of  the  nature  of  the  3600  or  3790  communication 
controllers. 

• INPUT'S  forecasted  new  announcements  already  included  elsewhere  in  this 
report  will  have  an  even  more  dramatic  effect  on  decentralized  users  than  the 
1977  announcements  from  IBM: 

VENUS,  the  first  of  the  new  Communication  System  series,  should 
contain  a Relational  Data  Base  capability  code  named  ROBIN.  Host 
data  base  access  should  be  via  the  Distributed  Presentation  Manage- 
ment feature. 
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SNA4  and  ROBIN  could  be  the  manner  in  which  IBM  will  successfully 
reveal  the  means  for  effective  and  versatile  Distributed  Data  Base 
implementation  by  the  end  of  1979. 

• Newer  technology  System/3  successors  should  appear  by  late  1978  (code  named 
PACIFIC).  This  series  should  include  SNA  communications  capabilities  as  well 
as  still  another  Relational  Data  Base  from  the  IBM  General  Systems  Division. 

• PACIFIC  should  range  in  the  general  sense  between  the  System/34  and  the 
370/138  in  power. 

• VENUS  is  likely  to  follow  the  existing  DB/DC  concepts  of  distributed 
processing  by  means  of  "host"  control,  whereas  PACIFIC’S  are  likely  to  follow 
the  IBM  GSD  approach  of  "compatible  but  self-contained"  in  CPUs. 

• Thus  1979  may  test  the  IBM  corporate  expertise  in  maintaining  their  cross- 
divisional  "managed  corporation"  policy. 


B.  ON  CENTRALIZED  USERS 


• 1977  announcements  varied  in  their  impact  on  centralized  end  users.  As 

examples: 

The  potentially  critical  exposures  in  security  and  privacy  look  better 
after  the  encryption  hardware/software  announcements. 

IMS/VS  Interactive  Query  Facility  (little  used  but  long  standing  user 
query  language)  was  changed  from  free  to  chargeable  maintenance. 

After  a long  wait,  the  Generalized  Information  System  (GIS)  at  last 
received  enhancements  which  could  be  described  as  enabling  its 
language  processor  to  enter  the  world  of  virtual  storage. 
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• These  comments  on  Interactive  Query  Facility  and  Generalized  Information 
System  reflect  the  fact  that  IBM  is  not  being  overrun  with  users  thronging  to 
IMS/VS.  One  estimate  suggests  that  10-20%  of  the  IMS/VS  licenses  also 
continue  to  use  IQF  or  GIS,  and  that  while  both  alternatives  have  proven 
ponderous  to  most  users,  both  are  pedestrian  for  highly  experienced  EDP 
programmers. 

• A new  generalized  user  approach,  Query  By  Example  (QBE),  should  be 
announced  for  IMS/VS  before  the  end  of  1978.  QBE  concepts  include  having 
the  user  formulating  his  query  by  "filling  in"  his  desired  answer  at  a keyboard 
display. 

• The  calculus  which  gave  rise  to  QBE  is  based  on  the  Relational  Data  Base 
methods  proposed  by  IBM  Research  Fellow,  E.  F.  Codd.  The  extent  to  which 
existing  non-relational  DBMS  (IMS/VS,  DL/I)  can  apply  to  the  implementation 
of  a complete  and  efficient  QBE  remains  to  be  seen. 

• As  indicated  earlier,  both  VENUS  and  PACIFIC  have  a Relational  Data  Base 
included  in  their  plans.  Their  limited  storage  capacity  could  prove  to  be  an 
advantage  in  that  a version  (subset)  of  QBE  could  be  justified  annd  applied 
more  readily  than  mainframe  IMS/VS. 
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APPENDIX  A: 


FUTURE  DBMS  PRODUCTS  (Reprinted  from  COMPUTER 
SERVICE  INDUSTRY  - Annual  Report  1977  - November  1977) 


• As  mentioned  earlier,  the  key  elements  which  have  emerged  from  IBM's 
DB/DC  strategy  are  the  importance  of  SNA  and  of  DL/ 1. 

• IBM  seems  to  be  pinning  all  of  its  hopes  on  DL/I  as  the  only  product  available 
at  present,  which  is  able  to  shield  application  programs  from  physical  device 
dependencies.  The  increasing  availability  of  DL/I  interfaces,  not  only  to  its 
prime  DB/DC  products  but  also  to  application  products  such  as  DMS/VS  and 
STAIRS/VS,  points  to  the  fact  that  IBM  will  use  DL/I  to  migrate  to  its 
successor  to  the  System/370,  and  to  future  DBMS  products.  The  strong 
marketing  emphasis  IBM  is  placing  on  DL/ 1 reinforces  this  view  — it  appears 
to  be  as  important  as  operating  systems  were  in  the  1960s. 

• And  yet,  there  is  much  speculation  about  the  possibility  of  relational  data 
bases  being  the  way  of  the  future,  and  a DL/I  interface  to  a relational  data 
base  is  not  easy. 

• Development  work  on  relational  data  base  is  continuing  in  IBM  with  Dr.  Codd, 
IBM  Research  Fellow  at  San  Jose,  and  with  other  activity,  at  least  In  the  U.K. 
The  article  in  IBM  Systems  Journal,  Vol  15,  No.  4 (1976),  pp.  285-308  on  "The 
Peterlee  Relational  Test  Vehicle-A  System  Overview"  by  S.J.  Todd,  describes 
the  current  status  of  development  of  an  interactive  relational  data  base 
prototype  at  IBM  U.K.  Scientific  Centre  at  Peterlee,  County  Durham.  The 
Peterlee  Relational  Test  Vehicle  is  not  a full-fledged  data  base  system  (for 
example,  it  has  no  backup  and  recovery  support).  Considerable  work  still  has 
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to  be  done  in  the  area  of  performance,  apparently,  but  the  article  describes  an 
evolving  "Information  System  Base  Language"  for  creation  and  access  of  data 
relationships. 

Whether  the  likely  DBMS  of  the  future  is  indeed  a Relational  Data  Base 
system,  or  Instead  a higher-level  implementation  based  on  a DL/l-like 
approach,  is  difficult  to  determine  at  this  stage.  Setting  aside  the 
architectural  considerations,  a number  of  characteristics  of  this  future  DBMS 
can,  however,  be  determined  today.  These  characteristics  are  outlined  below: 

Massive  Data  Base  Capability:  The  announcement  of  the  3850,  together  with 
increases  in  storage  capacity  on  all  current  System/370  models,  and  tech- 
nological developments  such  as  bubble  memory,  point  to  the  future  IBM 
systems  as  being  mass  memory  systems.  Trends  of  development  seem  to 
indicate  that  the  current  24  bit  addressing  capability  of  16MB  on  370  is  an 
increasing  constraint.  The  development  of  MVS,  to  support  multiple  regions 
each  up  to  16  MB,  reinforces  this  view.  It  appears  that  future  IBM  systems 
will  have  to  adopt  an  architecture  based  on  perhaps  31  or  32  bit  addressing,  or 
even  higher.  For  example,  a 31  bit  addressing  architecture  would  permit 
direct  addressing  of  2,147,483,648  bytes  (2048MB): 

This  mass  memory  addressing  capability  and  the  continuing  trend  to 
lower  memory  prices  suggest  that  future  data  bases  (at  least  of  today's 
sizes)  may  reside  completely  in  memory.  This  announcement  of  the 
3850  is  interesting  in  this  regard,  as  it  made  economically  feasible  the 
on-line  storage  of  data  which  previously  could  only  be  retained 
economically  on  tape,  or  may  not  have  been  economical  to  put  on 
computer  at  all.  The  problem  with  such  massive  data  bases  is  that 
physical  data  preparation  and  loading  may  in  fact  take  years. 

The  announcement  of  the  3850  for  a DB/DC  environment  suggests  that 
IBM  has  used  the  3850  as  a breakthrough  into  the  massive  data  base 
environment,  so  that  the  requirement  for  mass  memory  systems  and 
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data  bases  will  be  there  when  the  technology  is  economically  viable.  At 
that  time,  the  current  3850  response  time  and  design  constraints  for 
effective  DB/DC  use  can  be  expected  to  disappear.  | 

• Single  Data  Base  Product;  The  move  to  DL/I  as  the  common  data  base 
language  today,  and  the  merging  of  function  between  CICS/VS  and  IMS/VS  for 
example,  suggest  that  these  two  products  will  merge  into  a single  DBMS.  The 
days  have  passed  when  IBM  could  dictate  developments  to  its  users,  and 
discontinue  products  without  a migration  path  to  new  products.  The  emphasis 
IBM  has  placed  on  current  DB/DC  products  indicates  that  such  a future  "all- 
encompassing"  DBMS  must  have  a transparent  interface  for  migration  of 
current  CICS/VS  and  IMS/VS  DB/DC  applications. 

• System  Dictionary;  As  discussed  earlier  in  this  report,  a future  DBMS  is  likely 
to  be  based  fully  on  a System  Dictionary,  which  would  be  the  sole  controller 
and  locator  of  all  data.  Rather  than  taking  a passive  descriptive  role  as  do  the 
current  Data  Dictionary  products,  such  a System  Dictionary  is  likely  to  take  a 
much  more  active  role  in  the  availability  of  data.  Not  only  would  it  contain 
information  describing  the  content  and  use  of  data,  it  would  also  be  able  to 
locate  the  relevant  data,  retrieve,  update,  protect  and  generally  control  the 
data.  In  this  way,  such  a System  Dictionary  may  be  the  Data  Language  of  the 
DBMS. 

• Security;  The  central  control  of  all  data  by  a Systems  Dictionary  enables 
much  more  stringent  security  controls  to  be  applied  than  are  at  present 
possible.  This  has  been  discussed  earlier  in  "Future  Security." 

• Time-Sharing  Interfaces;  It  is  expected  that  a future  DBMS  will  be  used  for 
access  to  all  data  from  all  applications.  This  includes  access  from  interactive 
time-sharing  (personal  computing)  languages  such  as  APL  and  BASIC,  and 
standard  languages  such  as  COBOL,  PL/ 1,  FORTRAN  and  Assembler  (which 
will  still  continue  to  be  used  as  well  as  the  query  languages  discussed  in  "Ease 
of  Use"  above).  Such  access  to  data  base  will  permit  not  only  the  interactive 
development  and  testing  of  data  base  applications  in  a time-sharing  environ- 
ment, but  will  also  permit  direct  access  to  data  bases  for  problem  solution. 
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SUBSCRIPTION  PROGRAMS:  Designed  for  clients  with  a continuing  need  for 
information  about  a range  of  subjects  in  a given  area.  Ail  subscription  programs  are 
fixed  fee  and  run  on  a calendar  year  basis: 

o Planning  Service  for  Computer  & Communications  Users  - Provides  managers 
of  large  computer/communications  facilities  with  timely  and  accurate 
information  on  developments  which  affect  today’s  decisions  and  plans  for  the 
future. 

• Small  Establishment  Service  - Analyzes  and  forecasts  small  establishment 
( < 500  employees)  use  of  office,  communication,  and  computer  services  and 
products.  Applications  requirements  and  economics  are  emphasized. 

• Computer  Services  Market  Analysis  Service  - Provides  market  forecasts  and 
business  information  to  software  and  processing  services  companies  to  support 
planning  and  product  decisions. 

• Computer  Services  Company  Analysis  and  Monitoring  Program  - Provides 
immediate  access  to  detailed  information  on  over  2,000  companies  offering 
software  and  processing  services  in  the  U.S.  and  Europe. 

MULTICLIENT  STUDIES:  Research  shared  by  a group  of  sponsors  on  topics  for  which 
there  is  a need  for  In-depth  "one-time”  information.  A multiclient  study  typically  has 
a budget  of  over  $100,000,  yet  the  cost  to  an  individual  client  is  usually  less  than 
$10,000.  Recent  studies  specified  by  clients  Include: 

• Computer  and  Office  Equipment  Maintenance 

• Value  Added  Network  Services 

• IBM  Series/ 1 Analysis 

CUSTOM  RESEARCH:  Custom  studies  are  proprietary  to  a client.  Fees  typically 
range  from  $5,000  to  over  $50,000  and  are  a function  of  the  extent  of  the  research 
work.  Examples  of  recent  assignments  include: 

• Survey  Fortune  500/50  companies  to  determine  plans  for  distributed  data 
processing. 

• Compare  the  internal  charges  for  EDP  services  in  a large  company  to  those  of 
commercially  available  services. 

• Determine  the  market  potential  for  an  associative  Relational  Data  Base 
Management  System  Processor. 

• Conduct  the  1978  ADAPSO  Survey  of  the  Computer  Services  Industry. 

• Analyze  the  opportunities  and  problems  associated  with  packaging  terminals 
and/or  minicomputers  with  remote  computing  services. 


ABOUT  INPUT 


THE  COMPANY 


INPUT  provides  planning  information, 
analysis,  and  recommendations  to  managers 
and  executives  in  the  information  processing 
industries.  Through  market  research, 
technology  forecasting,  and  competitive 
analysis,  INPUT  supports  client  management 
in  making  informed  decisions.  Continuing 
services  are  provided  to  users  and  vendors  of 
computers,  communications,  and  office 
products  and  services. 


The  company  carries  out  continuous  and  in- 
depth  research.  Working  closely  with  clients 
on  important  issues,  INPUT’S  staff  members 
analyze  and  Interpret  the  research  data, 
then  develop  recommendations  and 
innovative  ideas  to  meet  clients'  needs. 
Clients  receive  reports,  presentations, 
access  to  data  on  which  analyses  are  based, 
and  continuous  consulting. 


Many  of  INPUT'S  professional  staff  members 
have  over  20  years  experience  in  their 
areas  of  specialization.  Most  have  held 
senior  management  positions  in  operations, 
marketing,  or  planning.  This  expertise 
enables  INPUT  to  supply  practical  solutions 
to  complex  business  problems. 


UNITED  STATES,  West  Coast 

2180  Sand  Hill  Road 
Menlo  Park,  California  94025 
(415)  854-3422 

UNITED  STATES,  East  Coast 
Park  80  Plaza  West- 1 
Saddle  Brook,  New  Jersey  07662 
(201)  368-9471 

UNITED  KINGDOM 

INPUT  Europe 
500  Chesham  House 
1 50  Regent  Street 
London,  WIR  5FA 
England 

London  439-6288 
Telex  261426 

ITALY 

PGP  Sistema  SRL 
20127  Milano 
Via  Soperga  36 
Italy 

Milan  284-2850 

JAPAN 

Overseas  Data  Service  Company,  Ltd. 
Shugetsu  Building,  No.  12-7  Kita  Aoyama 
3-Chome  Minato-Ku 
Tokyo,  107 
Japan 

(03)  400-7090 


Formed  in  1974,  INPUT  has  become  a 
leading  international  consulting  firm. 
Clients  include  over  100  of  the  world’s 
largest  and  most  technically  advanced 
companies. 


AUSTRALIA 

Infocom  Australia 

Highland  Centre,  7-9  Merriwa  Street 
P.O.  Box  1 10,  Gordon  N.S.W.  2072 
(02)  498-8199 


INPUT 


PLANNING  SERVICES 
FOR  MANAGEMENT 


VENDOR  WATCH  REPORT 

AT&T's  ACS:  A THREAT 
OR  A PROMISE 

SEPTEMBER  1978 

V 


Input  library 
Reference  Only 


PLANNING  SERVICE  FOR  COMPUTER  AND  COMMUNICATIONS  USERS 


OBJECTIVE:  To  provide  managers  of  large  computer  and  communications  facilities 
with  timely  and  accurate  information  on  developments  which  affect  today's  decisions 
and  plans  for  the  future? 

DESCRIPTION:  Clients  of  this  program  receive  the  following  services  each  year: 

• Residual  Value  Forecasts  - Two  reports  providing  detailed  five-year 
forecasts  of  residual  values  of  major  computer  equipment. 

o Vendor  Watch  Reports  - Six  reports  which  analyze  the  probable  moves 
of  major  computer/communications  vendors  in  operating  systems, 
DB/DC  software,  mainframes.  Value  Added  Networks,  mass  storage  and 
other  areas. 

o EDP  and  Communications  Planning  Report  - Contains  analyses  and 
composite  forecasts  of  both  short  and  long-term  plans  of 
computer/communications  users.  Includes  operating  ratio  data. 

• Impact/Technology  Reports  - At  least  three  in-depth  analyses  of  the 
impact  on  users  of  projected  technological,  managerial,  and  personnel 
developments  over  the  next  five  years. 

• Conferences  - National  conference  for  all  clients  held  at  a convenient 
location  in  November.  Local  and  regional  conferences  held  according 
to  client  interest. 

• Consulting  Support  - Individual  consultation  with  research  staff  on  an 
as-needed  basis  through  telephone  inquiries  and  visits. 

• Presentations  - INPUT  staff  makes  general  or  specific  presentations  to 
client  management  or  staff  at  client's  location. 


RESEARCH  METHOD:  INPUT  carries  out  extensive  research  in  computers, 
communications  and  associated  fields: 

• Research  topics  are  selected  by  INPUT  based  on  discussions  with  client 
r epr  esentat  i ves. 

« Research  for  this  program  includes  professional  Interviews  with  users, 
vendors,  universities,  industry  associations,  and  other  analysts. 

9 Conclusions  derived  from  the  research  are  founded  on  the  judgement  of 
INPUT'S  staff. 

• Professional  staff  supporting  this  program  has  20  or  more  years  of 
experience  in  data  processing  and  communications,  incTuding  senior 
management  positions  with  major  vendors  and  users. 
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or  program,  please  call  or  write: 

INPUT 

Park  80  Plaza  West- 1 
Saddle  Brook,  NJ  01662 
(201)  368-9471 

or 

INPUT 

247 1 East  Bayshore  Blvd. 

Suite  600 

Palo  Alto,  CA  94303 
(415)  493-1600 


VENDOR  WATCH  REPORT 

AT&T's  ACS:  A THREAT 
OR  A PROMISE 


SEPTEMBER  1978 


AT&T's  ADVANCED  COMMUNICATIONS  SERVICE  - 
A THREAT  OR  A PROMISE 


TABLE  OF  CONTENTS 


Page 


I INTRODUCTION  AND  BACKGROUND I 

A.  A Brief  Description  Of  ACS  2 

B.  Issues--The  Threats  And  The  Promises  3 


1.  The  Promises 

6 

a.  User's  Need  For  Compatibility 

b.  Relative  Value  Of  Services  Offerings  Versus 

1 

On-Premises  Equipment 

10 

2.  The  Threats 

13 

a.  Communications  Versus  Data  Processing 

13 

b.  Competition  In  The  Communications  Industry 

17 

II  THE  OUTLOOK  FOR  ACS  IMPLEMENTATION 

19 

Ill  IMPLICATIONS  OF  ACS  FOR  USERS 

25 

A. 

Implications  By  User  Type 

26 

1.  Small  Organizations 

26 

2.  Large  Users 

29 

B. 

Implications  By  Types  Of  Application 

32 

C. 

Implications  By  Types  Of  Equipment 

33 

D. 

Summary  Of  User  Implications 

34 

APPENDIX:  A DESCRIPTION  OF  ACS 

35 

- I - 


© 1978  by  INPUT,  Menlo  Park,  CA  94025.  Reproduction  Prohibited. 


INPUT 


AT&T'S  ADVANCED  COMMUNICATIONS  SERVICE  - 
A THREAT  OR  A PROMISE 

LIST  OF  EXHIBITS 


Page 


Governmental  Scrutiny  Of  The  Computer/Communications 
Industry  5 

Data  Communication  "Standards"  8 

Data  Communications  Functions  I I 

Forecast  Of  ACS  Revenue  And  Stations  22 


- ii  - 


© 1978  by  INPUT,  Menlo  Park,  CA  94025.  Reproduction  Prohibited. 


INPUT 


I INTRODUCTION  AND  BACKGROUND 


] 


I 


INTRODUCTION  AND  BACKGROUND 


• True  data  communications  capability  has  been  in  existence  for  only  some 
twenty  years.  During  that  time  AT&T's  attitudes  on  data  communications  can 
best  be  described  as  one  of  reluctance. 

Although  most  data  being  communicated  in  the  United  States  is 
transmitted  over  AT&T  lines,  by  far  the  majority  of  this  data  is 
modified  or  compromised  in  some  way  to  make  it  fit  the  capabilities 
and  limitations  of  the  voice  telephone  network. 

It  has  only  been  in  the  last  few  years  that  AT&T  has  offered  any  truly 
digital  data  transmission  service  (DDS)  and  it  is  easy  to  suspect  that 
this  came  about  only  because  digital  transmission  was  becoming  the 
transmission  standard  for  the  voice  plant  itself. 

• This  reluctant  attitude  may  have  been  appropriate  while  data  communications 
was  a small  business,  by  AT&T  standards.  However,  data  communications  is 
now  a $3  billion  a year  business  and  is  growing  at  a much  faster  rate  than 
voice. 

• In  addition,  there  are  growing  swarms  of  companies  entering  the  data 
communications  business,  and  not  just  limited  to  small,  underfinanced  new 
ventures.  The  new  participants  include  the  likes  of  IBM,  Exxon,  Xerox,  RCA 
and  other  corporate  giants.  AT&T  can  no  longer  play  the  role  of  the  reluctant 
dragon  in  data  communications. 
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• For  the  past  year  the  computer/communications  industry  has  been  awash  with 
rumors  of  a new  "everything"  data  communications  service  from  AT&T  to  be 
called  the  Bell  Data  Network.  Finally,  on  July  lOth  almost  exactly  as 
rumored,  AT&T  partially  unveiled  the  new  service. 

• Now  called  Advanced  Communications  Service  (ACS),  the  announcement  took 
the  form  of  a petition  to  the  FCC  to  allow  AT&T  to  provide  the  service  using 
its  Digital  Data  System  facilities. 

• This  document,  prepared  as  part  of  INPUT'S  Vendor  Watch  series,  examines  the 
issues  raised  by  ACS,  analyzes  and  forecasts  the  expectations  for  ACS,  and 
sets  forth  some  implications  of  ACS  for  computer  and  communications  users. 

A.  A BRIEF  DESCRIPTION  OF  ACS 


• As  expected,  ACS  has  been  presented  as  a "just  about  everything"  data 
communications  service. 

It  is  a store  and  forward  switching  service  capable  of  interconnecting  a 
wide  range  of  data  terminals  and  host  computers. 

It  utilizes  packet  switching  and  digital  transmission  technology  to 
interconnect  a number  of  "nodes"  from  which  the  services  are  delivered 
to  the  customer  terminals  and  computers. 

• The  services  offered  are  as  follows: 

Terminal  and  computer  interconnect  compatibility. 

Message  switching  for  one  way  data  transmission  applications. 

Call  switching  for  two  way,  interactive  applications. 
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Customer  customization  features  for  format  control,  editing,  data 
collection  and  distributing,  etc. 

Customer  network  management,  including  access  control. 

Access  via  an  ACS  line,  private  line,  DDS  or  the  switched  telephone 
network. 

• Prices  were  not  included  in  the  AT&T  petition.  INPUT'S  forecast  of  probable 
price  levels  and  structure  are  covered  in  Section  II,  and  a more  detailed 
description  of  the  service  is  included  in  the  Appendix  of  this  report. 

B.  ISSUES  - THE  THREATS  AND  THE  PROMISES 


o ACS  promises  much  and  threatens  many.  The  promises  represent  the  solution 
to  user  needs  as  perceived  by  AT&T.  The  reality  and  the  extent  of  these  user 
needs  and  the  probability  of  ACS  adequately  answering  them  are  examined  in 
this  section. 

• The  threats  are  primarily  to  the  other  suppliers  to  the  data  communications 
industry.  However,  ACS  also  presents  a longer  term  threat  to  data  communi- 
cations users  in  its  impact  on  these  suppliers  and  their  potential  contributions 
and  to  the  very  structure  of  the  industry.  These  threats,  their  probable 
impacts,  and  that  resultant  secondary  impact  on  users  are  also  examined  in 
this  section. 

• Before  reviewing  these  Issues,  it  should  be  mentioned  that  the  details  are  not 
the  real  issue  at  all. 

ACS,  after  all,  is  not  a new  concept. 
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The  packet  switch  carriers  have  been  offering  similar  and  in  some 
respects  better  services  for  years. 

Nor  is  AT&T's  new  presence  in  VAN  services  that  awesome.  Their  own 
forecasts  indicate  only  a 4%  market  penetration  in  five  years,  and 
INPUT  believes  that  this  is  likely  to  be  on  the  high  side. 

The  real  issue  is  the  task  of  coping  with  technological  change  in  our  industry 
and  of  coping  with  the  powerful  institutions,  such  as  AT&T  and  IBM,  which 
have  the  wherewithal  either  to  hasten  or  delay  such  change  on  a massive  scale. 

This  task  has  been  relegated  to  government  agencies  such  as  the  FCC 
and  the  Justice  Department  which,  despite  their  legal  authority,  are 
relatively  feeble  when  compared  to  the  resources  of  those  institutions 
which  they  are  expected  to  control. 

This  class  of  issues  is  not  unique  to  the  computer/communications 
industry.  Analogous  situations  exist  in  the  oil,  automotive,  paper, 
banking,  and  many  other  industries. 

In  the  computer/communications  Industry  much  information  is 
available.  Even  a little  light  has  been  shed  on  these  kinds  of  issues 
because  of  the  high  level  of  governmental  scrutiny,  particularly  over 
the  last  decade  (see  Exhibit  l-l). 

ACS  falls  squarely  in  the  middle  of  the  issues  of  technological  change  and 
powerful  institutions.  Regardless  of  the  ultimate  resolution  of  ACS,  it  is 
certain  to  generate  much  thought  and  discussion  which  cannot  but  help  the 
long  term  maturation  of  our  industry. 

it  is  INPUT'S  belief  that  AT&T  has  introduced  ACS  not  simply  to  provide 
another  revenue  producing  service  but  also  to  precipitate  the  resolution  of 
some  of  the  major  issues  which  stand  to  hinder  AT&T's  own  future  growth. 
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EXHIBIT  I- 1 


GOVERNMENTAL  SCRUTINY  OF  THE  COMPUTER/COMMUNICATIONS  INDUSTRY 


YEAR  ISSUE  RESULT 


1913 

Kingsbury  Commitment 

AT&T  agrees  to  interconnect  with 
other  telephone  companies. 

1934 

Communiations  Act 

FCC  established. 

1956 

AT&T  Consent  Decree 

AT&T  to  offer  only  regulated  com- 
munications services. 

1968 

Corterfone  Decision 

AT&T  to  interconnect  with  customer 
owned  equipment. 

1969 

MCI  Decision 

FCC  permits  specialized  common 
carriers. 

1973 

Computer  Inquiry  Decision 

Common  carriers  may  not  offer  DP 
except  through  subsidiary. 

1973 

Value  Added  Network  approvals 

FCC  approves  packet  switching 
carriers. 

1974 

Antitrust  suit  versus  AT&T 

Justice  Department  recommends 
break  up  of  AT&T. 

1975 

SBS  Decision 

FCC  approves  SBS  application. 

1975 

Computer  Inquiry  II 

Started,  not  yet  decided. 

1978 

Communications  Act 

Rewrite  of  1934  Communications  Act 
considered  by  House  Committee. 
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THE  PROMISES 


In  the  July  10  petition,  AT&T  dwelt  extensively  on  the  problems  faced  by 
today's  data  communication  users  and  the  ACS  dimensions  which  will  address 
those  problems. 

The  problems  which  AT&T  described  are: 

Multiple  single  application  networks. 

Inflexibility  of  data  communication  systems  to  be  expanded  and  to  meet 
unique  user  requirements. 

Increasingly  difficult  burden  of  communications  network  management. 

High  start-up  costs  of  implementing  data  communications  systems, 
particularly  for  smaller  users. 

As  described,  there  are  four  principal  service  dimensions  of  ACS  which  will  be 
a solution  to  these  user  problems.  These  are: 

Compatibility  of  transmission  between  diverse  terminals  and 
computers. 

Flexibility  of  application  and  growth  achieved  by  the  user  selection  of 
standard  or  customized  communications  features. 

Customer  control  over  operations  such  as  access  and  simplified  network 
control. 

Low  entry  threshold  by  minimizing  the  need  for  additional  communica- 
tions equipment  and  resources. 
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All  of  this  can  be  condensed  to  two  major  issues.  The  first  is  the  user's  need 
for  compatibilit/.  The  second  is  the  relative  value  of  providing  these 
capabilities  by  means  of  services  offerings  as  opposed  to  on-premises 
equipment. 

a.  User's  Need  For  Compatibility 


In  INPUT'S  study  of  the  VAN  services  market  (January  1978),  one  of  the  most 
highly  desired  services  expressed  by  major  communication  users  was  that  of 
inter-device  compatibility  services. 

This  is  a class  of  services  which  enables  otherwise  incompatible  data 
communication  devices  to  communicate  with  each  other. 

It  would,  for  example,  enable  a ten  character  per  second  Teletype 
terminal  to  communicate,  through  a VAN  service,  to  (and  from)  a 4800 
bit  per  second  high  speed  batch  terminal. 

That  there  is  a large  variety  of  different  types  of  data  communication  devices 
in  place  today  is  an  established  fact. 

Of  the  more  than  two  million  devices  installed  today,  the  largest 
populations  of  completely  compatible  devices  are  in  the  50,000  range. 

There  are  half  a dozen  common  data  transmission  codes,  more  than  a 
dozen  common  transmission  speeds,  at  least  one  hundred  transmission 
protocols,  and  perhaps  a thousand  different  message  management 
protocols.  (See  Exhibit  1-2.) 

Even  some  common  standards,  such  as  the  RS-232-C  interface  standard, 
can  be  implemented  in  a number  of  incompatible  ways. 

How  did  this  situation  come  to  be?  Perhaps  the  most  important  ingredient  was 
time.  Many  of  these  data  communication  devices  and  methods  were  inherited 
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EXHIBIT  1-2 


DATA  COMMUNICATION  "STANDARDS" 


• COMMON  TRANSMISSION  CODES 


5 Bit  Baudot 

6 Bit  BCD,  Teletypesetter 

7 Bit  ASCII,  Fieldata,  BCD 

8 Bit  EBCDIC 


• COMMON  TRANSMISSION  SPEEDS  (bits  per  second) 


45.5 

150 

2400 

50 

180 

4800 

74.2 

600 

7200 

75 

1050 

9600 

100 

1200 

I9.6K 

1 10 

1800 

56.0K 

34.5 

2000 

I.544M 

COMMON  TRANSMISSION  PROTOCOLS  (a  few  examples) 


Telex 

TTY 

TTY-A 

83B 

8AI 

1 15 

137 

BiSync 

SDLC 

X.25 
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from  the  message  telecommunications  market.  Some  were  designed  for  that 
market  in  the  1930s.  In  fact,  the  largest  compatible  populations  referred  to 
above  are  those  of  the  Telex  and  TWX  message  networks. 

More  recent  introductions  of  design  improvements  in  speed,  transmission 
schemes,  line  control  protocols,  etc.,  each  intending  to  and  achieving  improve- 
ments in  communications  efficiency,  have  introduced  new  dimensions  and 
newly  incompatible  devices. 

This  rate  of  change  is  not  likely  to  cease.  Even  the  de  facto  standards 
Introduced  by  AT&T  and  IBM  are  constantly  being  improved  and  superseded. 

A user  designing  a computer/communications  system  has  had  effectively  two 
choices  in  dealing  with  this  problem. 

Have  the  entire  system  adhere  to  one  standard  throughout.  Practically, 
this  means  buying  almost  all  of  his  equipment  from  one  equipment 
vendor,  which  is  at  best  expensive,  and  at  worst  may  fail  to  meet  some 
of  his  requirements,  such  as  the  provision  of  the  service  at  small 
locations.  Over  the  long  run  it  will  become  untenable  (because  of  the 
irresistable  pressure  from  the  ultimate  users  of  the  system)  to  incor- 
porate the  unique  and  desirable  Improvements  provided  on  incompatible 
devices. 

His  second  choice  has  been  to  incorporate  two  or  more  standards  into 
his  system.  While  this  may  meet  some  of  those  special  requirements,  it 
almost  always  means  Implementing  two  separate  systems. 

I# 

New  choices  are  now  available.  One  is  the  multiple  interface  device.  As  data 
communications  terminals  become  "smarter,"  one  of  the  possible  added 
capabilities  is  the  ability  to  interface  with  two  or  more  standard  protocols. 
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An  early  and  almost  trivial  example  of  this  capability  is  speed  con- 
version. Timesharing  terminals  which  can  be  switched  from  ten 
characters  per  second  to  thirty  CPS  have  existed  for  many  years. 

b.  Relative  Value  Of  Services  Offerings  Versus  On-Premises  Equipment 

There  are  some  functions  of  a data  communications  system  which  can  only  be 
met  by  the  use  of  off-premises  capabilites.  One  of  these  is  obviously  the  long 
distance  transmission  itself.  However,  most  functions  can  be  performed  either 
by  the  user  with  equipment  on  his  premises  or  by  a service  vendor. 

The  trade-offs  are  essentially  those  of  a make  or  buy  decision,  and  as  with  the 
compatibility  issue,  the  make  or  buy  trade-off  criteria  are  changing  with 
technology. 

Data  communications  begins  with  a data  entry  function,  usually  by  means  of  a 
keyboard  but  Increasingly  by  means  of  an  automatic  reader/scanner  of  some 
type.  Most  often  this  initial  function  is  one  which  is  performed  on  the  user 
premises,  although  there  are  exceptions  (such  as  telephone  ordering)  where  the 
data  entry  itself  may  be  performed  on  a service  basis. 

Beyond  the  point  of  entry,  there  are  a number  of  functions  or  processes  which 
take  place  as  the  information  passes  through  the  network  to  its  ultimate 
destination,  either  to  some  other  person  or  system  for  further  action  or 
archival  storage.  It  is  useful  to  examine  the  "early  life"  processes  that  take 
place  before  the  data  reaches  the  obvious  data  processing  stages  of  being 
combined,  sorted,  compared,  etc.  (See  Exhibit  1-3.) 

These  "early  life"  processes  which  can  apply  to  the  entered  data,  or  message, 
can  be  classified  into  two  groups: 

Those  which  improve  the  "intelligibility"  of  the  message,  such  as 
formatting,  editing,  error  checking,  etc. 
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EARLY  LIFE  PROCESSES 


EXHIBIT  1-3 


DATA  COMMUNICATIONS  FUNCTIONS 


TRANSPORTABILITY' 


BATCHING 

GROUP 

ADDRESSING 

MNEMONIC 

ADDRESSING 

COMPATIBILITY 

MATCHING 

FORMATING 

PROMPTING 

ERROR 

CHECKING 


DATA 

COLLECTING 

ADDRESS 

VERIFICATION 

COMPATIBILITY 

MATCHING 


FORMATING 

DISPLAY 

STORAGE 


DATA 

TRANSMISSION 

DATA 

TRANSMISSION 

AIDS 

r 

DA 

DISF 

Al 

TA 

►LAY 

DS 

"INTELLIGIBILITY' 


KEYBOARDING 

DOCUMENT 

READING 


PRINTING 

TRANSIENT 

DISPLAY 


(DATA ^ 
DISPLAY  J 
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LATE  LIFE  PROCESSES 


Those  which  improve  the  "transportability"  of  the  message  such  as 
routing,  making  compatible,  scheduling,  etc. 

As  with  "early  life"  message  processes  there  are  analogous  "late  life"  message 
processes  which  apply  to  the  delivery  stage. 

it  is  interesting  to  note  that  the  "intelligibility"  functions  tend  to  be  those 
which  can  be  very  satisfactorily  and  economically  performed  by  intelligence 
built  into  the  on-premises  device,  whereas  the  "transportability"  functions 
tend  to  be  those  which  have  some  dependence  on  the  network  itself  and  are 
therefore  better  performed  by  a service  component  of  the  network. 

Compatibility  matching  is  perhaps  the  best  example  of  such  a network 
function.  A terminal  (or  computer)  would  communicate  with  the 
network  using  a single  protocol,  selected  as  the  optimum  for  that 
particular  terminal. 

The  network  would  then  do  the  compatibility  matching  to  the  delivery 
terminal  (or  computer)  using  that  terminal's  optimum  protocol. 

ACS,  keeping  with  AT&T's  historic  inclination  toward  services.  Includes  the 
provision  of  many  user  functions  as  services  rather  than  equipment.  (ACS 
includes  no  on-premises  equipment  as  a part  of  the  service.) 

INPUT  believes  that  despite  AT&T's  efforts  to  provide  all  functions  on  a 
service  basis,  the  functions  will  sort  themselves  out,  rather  the  users  will  sort 
the  functions.  ACS  will  provide  the  "transportability"  functions  while  user 
premises  terminals  will  perform  the  "intelligibility"  functions. 

Another  related  issue,  not  addressed  by  ACS  but  certainly  being  addressed  by 
AT&T,  is  the  provision  by  AT&T  of  user  premises  equipment. 

AT&T  is  in  fact  marketing  and  planning  user  premises  equipment  which 
is  functionally  competitive  with  ACS. 
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Usually  this  equipment  is  first  introduced  as  an  inter-state  tariffed 
device.  The  Teletype  Model  40  series  is  a well  known  example. 

More  directly  competitive  with  ACS  is  a Data  PABX,  now  tariffed  in 
Iowa. 

THE  THREATS 

Given  the  promises  of  ACS  described  above,  the  most  apparent  threat  to  the 
user  is  that  ACS  will  be  delayed,  or  even  worse,  may  not  ever  happen.  This 
becomes  a threat  to  users  because  ACS  does  in  fact  promise  to  perform  many 
very  useful  functions. 

However,  there  are  some  more  subtle,  longer  term  and  ultimately  more 
important  threats  to  users  which  are  highlighted  as  issues  in  the  introduction 
of  ACS  by  AT&T. 

These  are  the  threats  of  reduced  competition  and  structural  disruption  of  the 
computer /communications  industry.  While  these  are  direct  threats  only  to 
existing  and  potential  suppliers,  most  of  whom  (such  as  IBM)  are  well  able  to 
compete,  it  is  important  to  understand  the  possible  indirect  impact  on  users. 

a.  Communications  Versus  Data  Processing 


One  of  the  thorniest  issues  faced  by  the  FCC  has  been  the  resolution  of  where 
the  realm  of  communications,  and  therefore  regulation,  ends  and  where  data 
processing  begins. 

This  issue  was  never  a question  while  the  control  functions  involved  in  both 
communications  and  data  processing  were  performed  manually  or  even  with 
specialized  mechanical  equipment  (calculators  and  card  machines  in  data 
processing). 
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Even  with  the  initial  application  of  electronic  computers  to  communications  in 
the  1960s  there  was  little  stir,  not  only  because  the  computers  were  still 
performing  one  small  function  of  communications  (message  switching),  but 
also  because  the  stakes  were  not  very  high. 

However,  by  the  late  1960s,  the  applications  of  data  processing  and  communi- 
cations started  to  merge  in  the  computers  and  the  business  potential  was 
recognized  as  being  quite  large. 

The  first  FCC  computer  inquiry  was  initiated  in  1967  with  a final  order  issued 
in  1973. 

The  order  was  essentially  a set  of  guidelines  stating  that  if  a hybrid 
data  processing/communications  application  was  primarily  data  proces- 
sing it  would  be  unregulated. 

if  the  application  was  primarily  communications  it  would  be  regulated. 

in  addition  it  was  decided  that  a regulated  company  could  only  offer 
data  processing  services  through  a separate  subsidiary. 

By  1975,  with  the  continuing  merger  of  applications  and  the  introduction  of 
intelligent  terminals  capable  of  data  processing,  the  original  guidelines  proved 
inadequate  and  a second  computer  inquiry  was  initiated.  The  initial  results  of 
this  inquiry  are  scheduled  to  be  ready  by  the  fall  of  1978. 

In  addition,  AT&T  has  a special  problem  because  of  a 1956  consent  decree 
issued  as  settlement  of  an  earlier  anti-trust  suit.  This  ruling  essentially 
prohibits  AT&T  from  providing  any  unregulated  services. 

AT&T  is  also  now  involved  in  another  anti-trust  suit  brought  by  the  Justice 
Department. 
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All  of  this  has  represented  the  Federal  Communications  Commission  with  a 
double  dilemma  which  was  illustrated  in  their  decision  on  the  Teletype  40/4: 

While  most  of  the  evidence  pointed  to  the  40/4  being  a data  processing 
device,  which  the  marketplace  was  anxious  to  see  introduced,  the 
Federal  Communications  Commission  had  to  declare  It  as  a communica- 
tion device  on  an  interim  basis,  pending  the  results  of  computer  inquiry, 
so  that  AT&T  could  offer  it. 

The  Federal  Communications  Commission  recognized  that  in  order  to 
allow  the  40/4  to  come  to  market  on  an  unregulated  basis,  the  1956 
consent  decree  would  have  to  be  modified. 

The  Justice  Department,  in  the  midst  of  considering  another  consent 
decree  on  AT&T,  would  hardly  agree.  AT&T  showed  no  great 
enthusiasm  for  allowing  the  boundaries  of  regulation  to  shrink  any 
closer. 

ACS  presents  the  Federal  Communications  Commission  with  a similar  problem 
with  even  more  complications.  It  is  INPUT’S  opinion  that  AT&T  has  introduced 
ACS  as  a problem  resolver;  not  a strawman  by  any  means,  but  rather  a vehicle 
for  forcing  the  Federal  Communications  Commission  (and  Congress  because 
the  VanDeerlin  Committee  Is  evaluating  this  same  issue)  to  accept  that  some 
degree  of  data  manipulation  (the  "intelligibility"  function  discussed  earlier)  is 
a true  function  of  communications  and  not  just  of  data  processing. 

It  appears  unlikely  that  AT&T  will  accept  a modified  consent  decree  which 
allows  participation  in  unregulated  business,  because  the  price  is  likely  to  be 
the  divestiture  of  Western  Electric. 

However,  it  also  appears  that  the  government  forces  arrayed  in  the  direction 
of  that  very  divestiture  will  ultimately  prevail.  INPUT  believes  that  "ulti- 
mately" will  take  place  in  1985  with  the  actual  divestiture  being  accomplished 
closer  to  1990.  A long,  long  battle. 
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• Meanwhile,  AT&T's  persistence  in  including  data  processing- like  functions  (the 
"intelligibility"  function)  in  ACS  despite  the  certain  call-to-arms  that  it  will 
raise  with  the  data  processing  industry  and  particularly  with  their  trade 
associations,  CBEMA,  ADAPSO,  CCIA,  etc.,  leads  INPUT  to  believe  that  ACS, 
per  se,  will  be  delayed. 

More  than  likely  the  declaratory  ruling  will  be  rejected  after 
comments,  a 214  application  will  be  examined  extensively  before 
approval,  and  the  service  tariff  itself  will  go  to  a hearing. 

Probably  there  will  be  a two  to  three  year  wait  before  any  Federal 
Communications  Committee  approval  is  granted. 

But  Federal  Communications  Committee  approval  of  ACS  will  ulti- 
mately be  granted. 

• However,  AT&T  is  not  without  alternatives.  The  intra-state  tariff  route  would 
in  fact  allow  AT&T  to  offer  many  of  the  "most  wanted"  services,  such  as 
compatibility  matching,  without  Federal  Communications  Committee 
approval.  In  fact  one  such  intra-state  service  has  already  been  tariffed. 

Data  Communications  Management  Service  (DCMS)  has  been  offered  to 
subscribers  in  downtown  Detroit  for  over  a year. 

DCMS  offers  all  of  the  message  switching  and  compatibility  matching 
services  of  ACS. 

What  DCMS  does  not  offer  is  transmission,  except  through  other 
existing  AT&T  services  such  as  WATS  and  DDS. 

• Obviously  there  is  also  the  Transaction  Network  Service  (TNS)  which  has  been 
in  service  for  some  years  in  the  states  of  Washington,  Minnesota  and  Colorado. 
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TNS,  however,  is  a more  restictive  service  requiring  a limited  set  of 
Bell  Touch  Tone  compatible  terminals. 

It  is  INPUT'S  belief  that  AT&T's  strategy  is  to  wage  a strategic  battle  at  the 
national  level  using  ACS  while  continuing  to  do  market  development  of  the 
ultimate  data  communications  services  at  the  intra-state  level  with  the  two 
coming  together  at  some  future  and  less  urgent  time. 

b.  Competition  In  The  Communications  Industry 

As  with  the  issue  of  communications  versus  data  processing,  lack  of  industry 
competition  is  also  a difficult  problem  for  the  Federal  Communications 
Commission  although  It  is  a problem  which  has  existed  for  many  decades. 

As  early  as  1913  the  first  major  "consent  decree"  of  the  communica- 
tions industry,  the  Kingsbury  Commitment,  was  the  result  of  the 
Justice  Department's  pressure  to  allow  competition  by  means  of  Inter- 
connection with  the  AT&T  system. 

Yet,  with  all  of  this  government  attention,  AT&T  still  represents  about 
85  percent  of  the  revenue  in  the  United  States  communications 
industry. 

A Presidential  Task  Force  on  Communications  Policy  In  1968  recommended 
that  competition  should  be  the  underlying  attitude  in  communications.  Since 
that  time  the  Federal  Communications  Commission,  supported  by  the  courts, 
has  consistently  ruled  on  the  side  of  increased  competition. 

AT&T's  position  on  these  rulings  has  been  equally  consistent  in  resisting 
change.  However,  on  the  few  occasions  when  AT&T  has  itself  initiated  an 
aggressive  competitive  move  (such  as  DDS,  Data  Speed  40/4,  and  now  ACS), 
the  Federal  Communciations  Commission  has  found  itself  on  the  horns  of  the 
dilemma. 
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To  permit  the  AT&T  service  would  be  consistent  with  the  Federal 
Communications  Commission's  policy  on  unrestricted  competition.  Yet, 
to  allow  AT&T  to  proceed  would  destroy  some  of  the  fledgling 
competitors  which  the  Federal  Communications  Commission's  own 
policies  have  created. 

Not  surprisingly,  the  Federal  Communications  Commission  has  usually 
delayed.  They  made  a decision,  then  backed  off,  then  delayed,  then 
reversed,  and  usually  ended  with  a conditional  or  interim  approval. 

Lacking  some  legislative  guidance  such  as  the  1978  Communications  Act  or 
some  anti-trust  resolution,  neither  of  which  is  likely  in  the  I970's,  the  Federal 
Communications  Commission's  action  with  respect  to  ACS  is  almost  certain  to 
be  the  same  as  in  the  past  regarding  the  approval  of  new  AT&T  services. 
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II  THE  OUTLOOK  FOR  ACS  IMPLEMENTATION 


THE  OUTLOOK  FOR  ACS  IMPLEMENTATION 


Given  the  issues  discussed  in  Section  I,  INPUT  predicts  that  ACS  will 
ultimately  be  introduced  into  service.  However  this  introduction  will  not 
likely  occur  until  1981  due  to  the  many  delaying  procedures  which  will  be 
involved. 

ACS  will  not  be  available  nationwide  at  its  introduction  but  will  probably 
become  nationwide  somewhat  faster  than  the  implied  schedule  discussed  at  the 
time  of  the  July  lOth  petition. 

AT&T  said  at  that  time  that  they  would  offer  the  service  within 
"selected  serving  areas  in  as  many  as  100  metropolitan  areas  throughout 
the  nation." 

AT&T  also  said  that  they  would  start  the  service  with  one  node,  the 
point  from  which  all  of  the  features  of  the  service  are  delivered  to 
subscribers,  and  grow  to  three  nodes  by  the  end  of  the  first  year  and  up 
to  50  to  100  nodes  within  five  years. 

It  should  be  remembered  that  the  number  of  nodes  does  not  dictate  the  number 
of  cities  in  which  ACS  can  be  offered. 

ACS  by  simple  extensions  can  be  offered  in  any  city  in  which  the 
market  potential  can  justify  the  cost  of  the  extension. 


- 19  - 

© 1978  by  INPUT,  Menlo  Park,  CA  94025.  Reproduction  Prohibited. 


INPUT 


Obviously  the  more  nodes  the  shorter  the  extensions  but  it  is  INPUT'S 
feeling  that  the  transmission  portion  of  the  total  cost  of  the  service 
will  be  relatively  small  (less  than  one  fourth). 

A clue  to  the  economics  of  the  service  was  given  by  AT&T  in  the  press 
conference  related  to  the  July  1 0th  petition.  At  that  conference  AT&T  stated 
that  they  expect  the  service  to  achieve  $500  million  per  year  revenue  by  the 
mid  I980's. 

More  importantly,  AT&T  stated  that  the  investment  required  would  be 
about  $1.00  of  capital  equipment  for  each  $1.00  of  revenue. 

This  compares  with  AT&T's  normal  investment  requirements  of  $2.50  to 
$3.00  for  each  $ 1 .00  of  revenue. 

ACS  is  a value  added  service  for  AT&T.  They  can  well  afford  to  run 
extensions  to  as  many  cities  as  necessary  to  achieve  the  necessary  market 
acceptability. 

Typically,  in  public  communications  networks,  this  point  is  at  about  100 
cities. 

DDS,  the  proposed  transmission  vehicle  for  ACS,  has  been  approved  for 
96  cities.  These  are  expected  to  be  in  service  by  early  1979. 

Price  was  one  of  the  key  missing  ingredients  in  the  July  1 0th  petition. 
However  there  are  a number  of  clues  which  can  be  used  to  develop  a 
reasonably  reliable  expectation  of  the  price. 

First,  we  know  from  AT&T's  other  services  that  they  attempt  to  obtain 
a major  fraction  of  their  revenue  from  usage  charges  rather  than  from 
fixed  charges. 
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Second,  their  long  range  trend  has  been  to  reduce  the  geographic 
component  of  the  price. 

In  another  context  we  know  from  AT&T  information  (as  well  as  data 
from  the  packet  networks,  the  Western  Union  message  networks,  and 
dedicated  message  and  data  networks)  that  the  average  revenue 
requirement  for  a station  on  almost  any  network  ranges  from  about  $25 
per  month  for  the  massive  and  very  standard  telephone  network  up  to 
about  $250  per  month  for  sophisticated  data  networks,  not  including  the 
cost  of  customer  equipment. 

It  is  our  forecast  that  the  price  of  ACS  will  generate  revenues  as  small  as  $100 
per  month  for  low  usage  teleprinter  type  stations  up  to  a few  thousand  dollars 
per  month  for  computer  connections. 

The  typical  high  speed  terminal  is  expected  to  generate  revenues  of 
about  $500  per  month. 

This  price  will  have  to  be  about  50%  associated  with  fixed  connection 
charges  and  50  % associated  with  usage  with  no  variation  with  distance. 

AT&T's  forecast  of  137,000  terminals  connected  by  1983  will  not  be  attained, 
primarily  because  of  the  regulatory  delay.  INPUT  predicts  that: 

ACS  will  go  into  service  in  1981  and  will  be  available  in  100  cities 
within  a few  months  of  introduction. 

ACS  will  reach  the  50,00  station  level  by  1983  and  the  150,00  station 
level  by  1985. 

This  1985  level  of  stations  at  an  average  revenue  per  station  of  $250  per 
month  approximates  AT&T's  forecast  of  $500  million  by  the  mid  I980's.  (See 
Exhibit  ll-l). 
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EXHIBIT  11-1 


FORECAST  OF  ACS  REVENUE  AND  STATIONS 
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# OF  STATIONS 
(OOO's) 


During  the  early  years  the  revenue  per  terminal  will  be  lower  due  to 
attracting  the  smaller  stations. 

It  is  well  to  keep  in  mind  that  other  carriers  will  also  be  moving  in  much  the 
same  direction.  INPUT  expects  the  total  of  all  other  VAN  services  to  be  about 
300,000  station  levels  by  1985. 

It  is  also  well  to  keep  in  mind  that  even  with  this  apparently  vast  growth  to 
almost  500,000  terminals  on  VAN  type  services  by  1985,  there  will  be  some 
five  million  terminals  in  place  by  that  same  year.  These  other  four  and  half 
million  terminals  will  almost  all  be  connected  to  and  producing  revenue  on 
AT&T's  other  transmission  services. 
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Ml  IMPLICATIONS  OF  ACS  FOR  USERS 


.) 


IMPLICATIONS  OF  ACS  FOR  USERS 


The  greatest  significance  of  ACS  lies  in  the  fact  that  it  is  being  introduced  by 
AT&T.  Most  of  the  functions  and  features  of  ACS  are  already  available  from 
other  vendors.  However  none  of  these  other  vendors  has  the  credibility  or 
coverage  of  AT&T. 

In  examining  the  impact  of  ACS  on  users  we  are,  in  effect,  examining  the 
implications  of  all  of  the  Value  Added  Network  services. 

The  most  important  implication  of  ACS  may  be  the  credibility  which  it  brings 
to  the  entire  field  of  VAN  services. 

This  is  almost  precisely  what  the  existing  VAN  vendors  said  after  the 
July  1 0th  semi-announcement  of  ACS. 

This  sounded  like  "whistling  in  the  dark"  to  many  observers,  but  upon 
closer  examination  of  the  probable  delays  in  starting  ACS  and  the 
buildup  time  after  that,  there  will  be  time  for  VAN  vendors  to  build 
both  credibility  and  coverage  of  their  own. 

Obviously  a thorough  evaluation  of  the  implications  of  ACS  cannot  be 
completed  without  knowing  the  price  levels  and  structure;  information  which 
AT&T  has  not  released. 
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INPUT  has  estimated  this  price  structure  as  discussed  in  Section  II. 
While  subject  to  errors  in  this  estimate,  we  can  still  arrive  at  some 
useful  conclusions  regarding  the  implications  of  ACS  for  users. 


A.  IMPLICATIONS  BY  USER  TYPE 

• ACS  will  have  a variety  of  impacts  on  users,  depending  on  their  experience 
with  data  communications  networks.  Users  with  large,  complex  or  dynam- 
ically changing  networks  will  find  great  use  for  ACS.  The  new  user  with  a 
small,  simple  system  generally  will  not. 

• While  ACS  possesses  many  excellent  features  it  is  of  necessity  a general 
purpose  service.  For  any  given  data  communications  application,  there  is 
likely  to  be  a specific  solution,  other  than  ACS,  which  is  better  suited 

to  that  specific  application. 

• In  general  ACS  is  a good  compromise  solution,  well  suited  to  multiple 
applications  or  to  growth  situations  when  more  stations,  newer  terminals,  or 
additonal  applications  are  being  included  in  an  existing  system. 

This  supplementary  capability  of  ACS  is  likely  to  dominate  its  use 
during  the  first  few  years.  However,  as  ACS  grows  in  individual  user's 
networks,  particularly  those  users  with  dynamically  changing  require- 
ments such  as  computer  services  networks,  it  will  tend  to  become  the 
dominant  mode  in  those  networks. 

1.  SMALL  ORGANIZATIONS 

• It  has  been  implied  that  ACS  will  have  value  for  small  organizations.  These 
can  be  grouped  into  four  categories  as  follows: 
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Those  who  wish  to  communicate  among  their  own  organization's  limited 
number  of  locations. 

Those  who  wish  to  communicate  with  another  organization  or  limited 
number  of  organizations.  For  example,  communications  with  a major 
customer  or  within  an  industry  association,  such  as  coin  dealers. 

Those  who  wish  to  connect  to  a general  distributed  data  communi- 
cations network  for  intercompany  communications  on  the  expectation 
that  most  of  their  desired  audience  can  be  reached. 

Those  who  wish  to  connect  to  a number  of  different  specialized  data 
systems.  For  example,  an  automobile  dealer  who  needs  to  communicate 
with  the  factory  for  ordering,  to  an  accounting  service  for  processing 
services,  to  banks  for  loan  handling,  etc. 

The  first  category,  the  small  network  user,  truly  has  all  options  open.  ACS  is 
only  one  option. 

Since  this  organization  has  just  initiated  a network,  traffic  volume  is 
low  and  therefore  usage  charges  will  be  less  important  than  connection 
and  subscription  charges. 

Also,  network  management  is  an  almost  trivial  consideration. 

Other  alternatives,  such  as  ODD,  Telex,  or  TWX  are  more  probable 
choices  than  ACS  for  this  category  of  user. 

The  second  category  is  essentially  an  add-on  to  an  existing  network. 

If  the  existing  network  is  a low  volume  network,  as  for  example  the 
coin  dealers,  it  probably  exists  on  a switched  service  such  as  DDD, 
Telex  or  TWX.  It  will  be  easiest  for  that  small  company  add-on  to 
become  one  more  subscriber  on  the  network. 
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On  the  other  hand,  if  the  existing  network  is  a high  volume  network, 
such  as  those  of  major  manufacturers,  it  is  likely  to  be  a dedicated 
network  for  which  the  process  of  adding  on  additional,  probably  low 
volume,  dedicated,  stations  becomes  prohibitively  expensive. 

Often  major  manufacturers  such  as  the  automobile  companies  have 
established  special  exchange  services  networks  so  that  their  systems 
can  be  directly  accessed  by  small  suppliers  and  dealers. 

This  appears  to  be  an  ideal  application  for  ACS,  and  more  will  be  said 
about  this  kind  of  application  when  discussing  large  company  networks. 

• The  third  category  of  small  users,  the  general  distribution  or  public  network 
user,  has  one  overriding  requirement  - a station  directory.  Today  only  the 
Telex  and  TWX  networks  publish  a directory.  DDP  connected  data  terminal 
networks  are  not  listed  in  any  public  directory. 

AT&T  said  nothing  in  their  July  lOth  petition,  or  in  any  other  data 
released  on  ACS,  that  would  imply  plans  for  a directory. 

An  ACS  directory  is  not  expected  and  therefore  this  third  category  of 
small  users  will  probably  not  use  ACS. 

• The  fourth  category,  the  multiple  access  user,  is  perhaps  the  most  interesting 
small  user  prospect  for  ACS.  While  some  of  the  data  communications 
applications  of  this  small  user  are  being  converted  to  in-house  small  business 
processors,  more  applications  are  developing  every  day  requiring  remote 
access  to  suppliers  or  customers  or  to  remote  processing  or  data  base  services. 
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A good  example  is  an  automobile  dealer.  A typical  large  dealer  has 
been  subscribing  to  an  accounting  service  such  as  Reynolds  & Reynolds, 
a car  ordering  system  such  as  Chevrolet,  a parts  ordering  system  such 
as  the  GM  Rapid  system  and  perhaps  a parts  inventory  system.  He  may 
also  have  a connection  to  a bank  or  to  a credit  bureau  for  car  financing 
applications. 

If  the  dealer  is  large  enough,  some  of  those  applications  such  as 
accounting  will  be  converted  to  a small  business  computer  on  his 
premises,  but  the  need  to  communicate  with  the  multiple  and  varied 
other  systems  will  remain. 

This  is  a case  where  multiple  access  to  a number  of  different  systems 
can  best  be  handled  by  ACS  rather  than  by  requiring  the  customer's  on- 
premise terminal  to  Incorporate  all  of  the  accessory  protocols  and 
interfaces. 

This  multiple  application  small  business  user  is  discussed  at  greater 
length  as  part  of  INPUT'S  Small  Establishment  Study  (SES)  Subscription 
Program. 

LARGE  USERS 

It  is  INPUT'S  belief  that  ACS  was  created  for  some  of  the  unique  and  difficult 
requirements  of  the  medium  to  large  network  user.  These  requirements  can  be 
grouped  into  categories  appropriate  to  the  applicability  to  ACS. 

New  application  networks.  The  establishment  of  a separate  new 
network  of  terminals  and  computers  to  address  a new  application. 

Small  stations.  The  connection  of  low  volume  stations  such  as  small 
sales  offices  or  remote  warehouses  to  a network  of  larger  stations. 
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Upgraded  station  equipnnent.  The  change  of  terminal  or  computer 
equipment  to  accomplish  some  purpose  such  as  increased  volume  or 
operator  efficiency. 

Integration  of  multiple  networks.  The  combining  of  networks  either  by 
reason  of  cost  efficiency  or  organization  change. 

The  first  category,  new  networks,  are  probably  the  least  susceptible  to  ACS, 
although  there  are  three  reasons  why  ACS  might  be  the  preferred  network 
solution. 

The  new  network  must  be  interconnected  with  other  existing  networks. 

The  new  network  requires  a wide  range  of  terminal  equipment  types. 

The  new  network  is  expected  to  undergo  rapid  change  in  terms  of 
numbers  of  stations  or  types  of  equipment. 

If  one  of  these  conditions  does  not  apply,  then  ACS  is  simply  one  more  possible 
network  solution.  It  is  likely  to  be  a more  expensive  solution  especially  for 
very  high  or  very  low  volume  networks. 

The  second  category,  the  addition  of  small  stations,  is  a very  appropriate 
application  for  ACS.  In  almost  every  data  communications  network  the  traffic 
volume  per  station  varies  over  a wide  range.  Some  smaller  stations,  especially 
remote  stations,  cannot  economically  be  included  in  the  primary  network. 

These  smaller  stations  are  usually  connected  to  the  network  through 
some  other  means,  such  as  an  exchange  network.  This  usually  means 
that  the  network  has  to  deal  with  some  other  protocol,  often  at 
significant  cost  and  inefficiency. 

An  ACS  network,  either  directly  connecting  these  stations  into  the 
network  or  simply  being  inserted  as  compatibility  matcher  between 
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these  stations  and  the  primary  network,  would  be  useful  service  in  a 
large  number  of  existing  networks. 

This  situation  is  very  similar,  if  not  identical,  to  the  small  company 
requirement  to  communicate  with  the  data  system  of  a larger  cor- 
respondent company. 

The  third  type  of  large  system  requirement  is  that  of  upgrading  the  terminal 
devices.  Often,  usually  at  the  high  volume  end  of  the  station  spectrum,  there 
is  a need  to  change  to  more  powerful  equipment. 

Usually  this  upgraded  equipment  can  be  compatible  with  the  existing 
system.  In  those  cases  where  It  cannot,  the  compatibility  matching 
capability  of  ACS  will  allow  the  change  to  occur  without  significant 
alternation  to  the  existing  network. 

While  this  is  an  interesting  situation  we  do  not  believe  that  it 
represents  a large  number  of  situations. 

The  fourth  category,  the  intergration  of  multiple  networks,  was  put  forward  by 
AT&T  in  Its  petition  as  one  of  the  strong  driving  reasons  for  ACS.  It  is 
certainly  true  that  large  companies  often  have  multiple  networks,  with  some 
companies  having  literally  dozens  of  networks. 

It  is  not  equally  true  that  these  companies  have  a driving  urge  to  merge 
these  networks. 

To  the  extent  that  there  is  any  such  urge,  it  Is  not  because  of  the 
network  efficiencies,  but  rather  the  merging  or  centralizing  of  data 
bases  or  processing  capabilities. 

Much  has  been  made  of  ACS  as  an  attack  on  SNA,  or  more  generally  on  IBM's 
increasing  involvement  in  the  communications  function  of  customer  networks. 
INPUT  takes  a somewhat  different  view. 
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The  principle  of  ACS  being  a tool  to  keep  the  communications/data 
processing  demarcation  line  as  far  away  from  raw  transmissions  as 
possible  is  certainly  true. 

But  ACS  as  a network  base  for  large  networks  or  for  the  integration  of 
multiple  networks  a la  SNA  is  unlikely  because  of  the  economics  of 
value  added  services  of  which  ACS  is  one. 

• In  summary  INPUT  sees  ACS  being  applied  in  two  major  areas.  First, 
supplemental  stations  on  existing  networks;  and  second,  supplemental  or  highly 
varied,  medium  volume  networks. 


B.  IMPLICATIONS  BY  TYPES  OF  APPLICATION 


• Because  of  its  basic  design  characteristics,  ACS  has  significantly  different 
implications  for  different  types  of  applications. 

• ACS  is  basically  a store  and  forward  message  switching  system.  As  such,  it  is 
best  suited  for  one  way,  relatively  short,  messages. 

Such  applications  include  data  entry,  data  collection,  data  and  report 
dissemination,  administrative  messages,  and  electronic  mail. 

• Interactive  applications  such  as  time  sharing,  interactive  processing  and  data 
base  inquiry  can  also  be  satisfactorily  performed  by  ACS,  but  with  somewhat 
less  value  added  by  the  network. 

In  addition  most  of  the  commercial  interactive  services  have 
established  multiplexed  and,  in  some  cases,  packet  switched  networks 
of  their  own  which  are  being  utilized  very  efficiently  for  these 
interactive  applications. 
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One  limitiation  of  these  other  networks  (which  could  be  usefully 
supplemented  by  ACS)  is  the  relatively  low  number  of  communication 
protocols  which  they  support. 

• Batch  data  transmission  applications  will  not  be  efficiently  supported  in  the 
initial  installations  of  ACS.  However  the  ACS  plans  allude  to  the  future 
addition  of  circuit  switching  capabilities. 


C.  IMPLICATIONS  BY  TYPES  OF  EQUIPMENT 


• The  primary  implication  of  ACS  on  communications  equipment  is  to  make  it 
simpler.  Specifically,  it  will  enable  network  equipment  to  operate  with  a 
single  line  protocol  and  interface  and  still  be  able  to  communicate  with  a large 
and  varied  population  of  other  terminals. 

• In  addition,  ACS  will  be  competitive  with  some  network  equipment  and  will  be 
supplemental  to  others. 

• In  the  case  of  "dumb"  terminals  such  as  teleprinters,  the  "intelligibililty" 
services  offered  by  ACS  will  enable  these  devices  to  survive  somewhat  longer 
in  the  marketplace.  In  the  case  of  network  equipment,  such  as  multiplexers 
and  network  monitors,  ACS  will  supplant  those  units  in  the  networks  to  which 
it  is  applied. 

• For  computer  front  ends  there  will  still  be  the  necessity  of  interfacing 
multiple  lines  and  performing  the  connection  control  as  well  as  character  and 
message  assembly. 

For  those  lines  which  are  connected  to  ACS,  the  job  will  be  simpler  but 
still  basically  required. 
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It  is  unlikely  that  ACS  will  represent  all  or  even  the  majority  of  lines 
into  a large  front  end  system. 

• In  the  case  of  intelligent  terminals,  we  again  have  a case  of  ACS  functions 
competing  with  the  functions  of  the  terminal.  We  envision  the  terminal 
performing  the  intelligibility  functions  and  the  network  performing  the  trans- 
portability functions,  with,  very  probably,  an  increasing  use  of  both. 


D.  SUMMARY  OF  USER  IMPLICATIONS 


• The  greatest  promise  which  ACS  brings  to  users  Is  the  ability  to  simplify  the 
increasingly  complex  world  of  computer/communication  systems. 

• ACS  will  not  only  provide  some  of  this  simplification  directly,  albeit  somewhat 
delayed,  but  it  will  also  provide  credibility  and  encouragement  to  other 
providers  of  such  capabilities. 

• ACS  also  promises  indirectly  to  place  more  em.phasis  on  the  standards 
activities  in  this  industry  - another  mode  of  simplification  which  is  becoming 
increasingly  Important. 

• While  ACS  represents  more  of  a promise  than  a threat  to  users,  it  also 
represents  too  many  issues  of  importance  to  users  to  leave  the  polemics  solely 
In  the  hands  of  the  suppliers  to  the  industry.  The  users  themselves,  together 
with  their  associations,  need  to  become  involved  this  time  around. 
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APPENDIX:  A DESCRIPTION  OF  ACS 


• ACS  is  a shared,  computer  based,  switched  data  communication  service.  The 
basic  services  of  ACS  are  delivered  to  users  from  multiple  nodes. 

These  nodes  are  themselves  interconnected  by  switched  56  kilobit 
trunks. 

The  nodes  perform  the  functions  of  access  control,  data  switching,  and 
message  management. 

• Access  control  in  ACS  provides  the  user  with  a reasonably  wide  selection  of 
terminal  types,  computer  parts  which  can  be  connected  to  the  ACS  network, 
and  an  ability  to  control  the  actual  connectability  of  any  particular  terminal 
into  the  user's  defined  network. 

• The  terminal  types  which  have  been  defined  as  supported  by  ACS  (initially) 
are: 


Asynchronous  contention,  character  mode;  e.g.,  teleprinters  I 10  to  1800 
bits  per  second. 

Asynchronous  contention,  block  mode;  e.g.,  buffered  teleprinters  and 
intelligent  terminals. 
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Asynchronous  polled;  e.g.,  buffered  teleprinters  on  a multi-point  private 
line. 

Synchronous  polled;  e.g.,  binary  synchronous  data  terminals  -I3M/3270. 

Synchronous  contention,  e.g.  batch  data  transmission  terminals  - 
lBM/2780. 

The  computer  interfaces  supported  by  ACS  are: 

Character  oriented  emulation  mode. 

. ASCII  start/stop  terminal  emulation. 

. BiSync  controller  emulation. 

. BiSync  batch  terminal  emulation. 

Character  oriented  message  level. 

. Customer  computer  control  of  the  message/application  inter- 

facing using  BiSync  line  protocol. 

Bit  oriented  message  level. 

. Character  oriented  inessage  level  except  using  X.25  standard 
protocol. 

Access  to  the  ACS  network  may  be  via: 

An  ACS  access  line  within  ACS  serving  areas 
A private  line. 
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The  switched  telephone  network. 


• Customer  terminals  may  be  connected  at  speeds  up  to  56,000  bps. 

• Data  switching  in  ACS  uses  packet  switching  techniques.  Customer  data, 
whether  operating  in  the  call  mode  or  the  message  mode,  are  assembled  into 
packets  and  switched  through  the  network  via  logical  paths. 

The  call  mode  of  operation  establishes  a virtual  bi-directional  transmis- 
sion path  between  customer  stations.  It  is  expected  to  be  used  for  real 
time  interaction  applications  such  as  data  base  inquiry. 

The  message  mode  of  operation  stores  messages  in  a message  storage 
area  associated  with  the  originating  terminal.  On  the  instructions  of 
the  user  the  message  will  be  forwarded  to  the  message  arrival  area 
associated  with  the  destination  terminal  where  it  will  be  stored.  The 
message  forwarding  function  may  be  performed  immediately  or  at  some 
future  time  depending  on  the  user  instructions. 

• Message  management  is  a set  of  standard  as  well  as  customer  prepared 
programs  which  enable  users  to  build,  edit,  format,  store,  and  send  messages  in 
the  various  message  storage  areas  provided. 

Users  developing  their  own  feature  programs  will  use  a special  form 
definition  language. 
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SUBSCRIPTION  PROGRAMS:  Designed  for  clients  with  a continuing  need  for 
information  about  a range  of  subjects  in  a given  area.  Ail  subscription  programs  are 
fixed  fee  and  run  on  a calendar  year  basis; 

• Planning  Service  for  Computer  & Communications  Users  - Provides  managers 
of  large  computer/communications  facilities  with  timely  and  accurate 
information  on  developments  which  affect  today’s  decisions  and  plans  for  the 
future. 

• Small  Establishments  Service  - Analyzes  and  forecasts  small  establishments' 
(<500  employees)  use  of  office,  communication,  and  computer  services  and 
products.  Applications  requirements  and  economics  and  emphasized. 

• Computer  Services  Market  Analysis  Service  - Provides  market  forecasts  and 
business  information  to  software  and  processing  services  companies  to  support 
planning  and  product  decisions. 

• Computer  Services  Company  Analysis  and  Monitoring  Program  - Provides 
immediate  access  to  detailed  Information  on  pver  2,000  companies  offering 
software  and  processing  services  In  the  U.S.  and  Europe. 

MULTICLIENT  STUDIES:  Research  shared  by  a group  of  sponsors  on  topics  for  which 
there  is  a need  for  in-depth  "one-time"  information.  A multlclient  study  typically  has 
a budget  of  over  $100,000,  yet  the  cost  to  an  individual  client  is  usually  less  than 
$10,000.  Recent  studies  specified  by  clients  include: 

• Maintenance  Requirements  For  The  Information  Processing  Industry 

• Value  Added  Network  Services 

• IBM  Series/ 1 Analysis 

CUSTOM  RESEARCH:  Custom  studies  are  proprietary  to  a client.  Fees  typically 
range  from  $10,000  to  over  $50,000  and  are  a function  of  the  extent  of  the  research 
work.  Examples  of  recent  assignments  include: 

• Survey  Fortune  500/50  companies  to  determine  plans  for  distributed  dqta 
processing. 

• Compare  the  internal  charges  for  EDP  services  in  a large  company  to  those  of 
commercially  available  services. 

• Determine  the  market  potential  for  an  associative  Relational  Data  Base 
Management  System  Processor, 

• Conduct  the  1978  ADAPSO  Survey  of  the  Computer  Services  Industry. 

• Analyze  the  opportunities  and  problems  associated  with  packaging  terminals 

and/or  minicomputers  with  remote  computing  services. 


THE  COMPANY 


INPUT  provides  planning  information, 
analysis,  and  recommendations  to  managers 
and  executives  in  the  information  processing 
industries.  Through  market  research, 
technology  forecasting,  and  competitive 
analysis,  INPUT  supports  client  management 
in  making  informed  decisions.  Continuing 
services  are  provided  to  users  and  vendors  of 
computers,  communications,  and  office 
products  and  services. 


The  company  carries  out  continuous  and  in- 
depth  research.  Working  closely  with  clients 
on  important  issues,  INPUT’S  staff  members 
analyze  and  interpret  the  research  data, 
then  develop  recommendations  and 
innovative  ideas  to  meet  clients'  needs. 
Clients  receive  reports,  presentations, 
access  to  data  on  which  analyses  are  based, 
and  continuous  consulting. 


Many  of  INPUT'S  professional  staff  members 
have  over  20  years  experience  in  their 
areas  of  specialization.  Most  have  held 
senior  management  positions  in  operations, 
marketing,  or  planning.  This  expertise 
enables  INPUT  to  supply  practical  solutions 
to  complex  business  problems. 

Formed  in  1974,  INPUT  has  become  a 
leading  international  consulting  firm. 
Clients  include  over  100  of  the  world's 
largest  and  most  technically  advanced 
companies. 
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PLANNING  SERVICE  FOR  COMPUTER  AND  COMMUNICATIONS  USERS 


OBJECTIVE:  To  provide  managers  of  large  computer  and  communications  facilities 
with  timely  and  accurate  information  on  developments  which  affect  today's  decisions 
and  plans  for  the  future. 

DESCRIPTION:  Clients  of  this  program  receive  the  following  services  each  year: 

• Residual  V^alue  Forecasts  - Two  reports  providing  detailed  forecasts  of 
residual  values  of  major  computer  equipments  for  1978-1983. 

• Vendor  Watch  Reports  - Six  reports  which  analyze  the  probable  moves 
of  major  computer/communications  vendors  in  operating  systems, 
DB/DC  software,  mainframes.  Value  Added  Networks  and  mass  storage. 

• EDP  and  Communications  Planning  Report  - Contains  analyses  and 
composite  forecasts  of  both  short  and  long-term  plans  of 
computer/communications  users.  Includes  operating  ratio  data. 

• Impact/Technology  Reports  - At  least  three  in-depth  analyses  of  the 
impact  on  users  of  projected  technological,  managerial,  and  personnel 
developments  over  the  next  five  years. 

• Case  Study  Reports  - Containing  details  on  successful  approaches  to 
significant  management  and  planning  problems  facing  clients. 

• Conferences  - National  conference  for  all  clients  held  at  a convenient 
location  in  November.  Local  and  regional  conferences  held  according  to 
client  interest. 

• Consulting  Support  - Individual  consultation  with  research  staff  on  an 
as-needed  basis  through  telephone  inquiries  and  visits. 

• Presentations  - INPUT  staff  make  general  or  specific  presentations  to 
client  management  or  staff  at  client's  location. 

RESEARCH  METHOD:  INPUT  carries  out  extensive  research  in  computers, 
communications  and  associated  fields: 

• Research  topics  are  selected  by  a Steering  Committee  consisting  of 
client  representatives. 

• Research  for  this  program  includes  professional  interviews  with  users, 
vendors,  universities,  industry  associations,  and  other  analysts. 

• Conclusions  derived  from  the  research  are  founded  on  the  judgement  of 
INPUT'S  staff. 

• Professional  staff  supporting  this  program  have  20  or  more  years  of 
experience  in  data  processing  and  communications,  including  senior 
management  positions  with  major  vendors  and  users. 


For  further  information  on  this  report 
or  program,  please  call  or  write: 

Edward  I.  Metz,  Principal 
INPUT 

Park  80  Plaza  West- 1 
Saddle  Brook,  NJ  07662 
(200  368-9471 
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INTRODUCTION 


A.  BACKGROUND 


• The  remote  computing  services  industry  may  no  longer  be  as  "remote"  as  the 
title  implies.  Following  the  lead  of  Automatic  Data  Processing  and  National 
CSS,  who  introduced  user-site  timesharing  systems  in  early  1978,  companies 
like  General  Electric,  Keydata,  Tymshare,  CompuServe,  Xerox  Computer 
Services,  Scientific  Time  Sharing  and  others  are  moving  into  this  new  arena  in 
various  ways.  Exhibit  I- 1 summarizes  some  of  these  new  offerings. 

• This  momentus  change  reflects  the  radically  evolving  economics  of  computer 
hardware,  obviating  the  economies  of  scale  formerly  achievable  only  by 
sharing  large  mainframe  resources  among  many  users.  The  lower  cost 
threshold  places  viable  on-line  interactive  hardware/software  systems  to 
within  the  reach  of  even  small  and  medium-sized  users. 

• These  altered  economics  are  virtually  propelling  remote  computing  services 
(RCS)  vendors  into  the  hardware  business  on  several  grounds: 

Defensive.  Hardware  vendors  such  as  Digital  Equipment  Corporation, 
Hewlett  Packard  and  IBM  are  now  in  a position  to  make  significant 
inroads  into  RCS  revenues  by  offering  users  less  expensive  in-house 
alternatives.  RCS  vendors  saddled  with  costly  networks,  large  main- 
frames, and  associated  overhead  may  have  no  alternative  but  to  reply  in 
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SELECTED  USER-SITE  HARDWARE  OFFERINGS  BY  RCS  VENDORS 
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kind  after  exhausting  cost-cutting  opportunities  within  their  present 
product  delivery  structure. 


Processing  Economics.  A clear  trade-off  exists  between  the  costs 
associated  with  processing  the  customer's  work  on  his  site  versus  the 
costs  of  communicating  to  and  from  the  vendor's  site.  Although  some 
modest  reductions  in  communications  costs  have  been  achieved  through 
employment  of  more  sophisticated  networking  methods,  the  cost  of 
hardware  is  decreasing  far  faster,  tilting  the  balance  in  favor  of 
distributing  computing  resources  closer  to  the  point  of  consumption. 

New  Markets.  Some  RCS  vendors  perceive  on-site  hardware  as  an 
attractive  vehicle  for  various  new  industry  and  applications-oriented 
services,  up  to  and  including  packaged  "turnkey"  type  problem  solutions 
and,  secondly,  as  an  offensive  weapon  with  which  to  capture  revenues 
that  traditionally  belong  to  the  hardware  manufacturers. 

• The  cross-currents  from  this  flurry  of  activity  on  the  part  of  RCS  vendors 
have  powerful  implications  for  users.  The  range  of  alternatives  open  to  those 
planning  in-house  timesharing  and  on-line  applications  has  broadened,  and  the 
traditional  lines  of  distinction  between  hardware  and  services  providers  has 
become  blurred. 

• These  implications,  along  with  a number  of  related  issues  and  uncertainties  are 
discussed  in  the  remainder  of  this  report. 
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B. 


ISSUES 


• As  hardware  becomes  more  readily  fractionated  into  smaller,  less  expensive 
packages  and  the  trade-off  between  transmission  versus  distribution  of 
computing  resources  bends  toward  the  latter  and  away  from  the  former,  many 
RCS  vendors  find  themselves  either  in  the  hardware  business  or  nervously 
pacing  at  its  threshold. 

• A whole  new  set  of  opportunities,  problems,  and  fundamental  business  issues 
are  suddenly  thrust  upon  them,  and  as  a consequence,  their  users  and  potential 
users  are  caught  up  in  the  same  turmoil. 

I.  THE  MARKET 

• The  market  for  user-site  hardware-based  RCS  services  can  be  found  among 
two  distinct  groups: 

The  Data  Processing  department,  traditional  guardian  of  the  organi- 
zation's hardware  resources,  particularly  shared,  central  on-line 
systems. 

The  end  users  who  consume  a good  deal  of  the  company's  centrally 
provided  on-line  services  and  almost  all  of  the  presently  purchased 
outside  timesharing  services. 

• For  any  specific  firm,  the  target  group  is  rooted  in  organizational  philosophy 
and  may  also  change  as  a function  of  time. 
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• ADP  initially  sought  three  different  market  components  with  its  "ONSITE" 
service  which  consists  of  modified  DEC  2020  mega-mini  mainframes  equipped 
with  their  large-scale  timesharing  software  and  coupled  to  their  network  for 
housekeeping,  maintenance,  overload  processing  and  network  communications 
services  (the  last  as  a separate  service  component  to  be  used  as  needed, 
equivalent  to  Value  Added  Carrier  services). 

• The  system  was  seen  as  applicable  to  three  types  of  users: 

Large  consumers  of  a variety  of  outside  timesharing  desirous  of 
consolidating  them  on  an  in-house  machine,  usually  for  economic 
reasons. 

Users  embarking  down  the  "DDP"  path  with  the  goal  of  distributing 
some  of  the  organization's  data  entry,  processing  (or  pre-processing) 
and  output  preparation  functions  to  the  points  of  origin  and  use.  The 
main  thrust  here  is  typically  a redistribution  of  present  workloads  on  a 
more  economical  basis  and/or  more  in  tune  with  managerial  responsi- 
bility and  accountability  in  an  increasingly  decentralized  organi- 
zation...along  with  some  quantum  of  computing  resource  under  purely 
local  control  for  local  purposes. 

New,  dedicated  applications  systems  that  would  be  installed  with  unique 
combinations  of  terminals,  interconnected  processors,  and  special 
programs  devised  especially  for  the  purpose  and  more  or  less  indepen- 
dent of  the  presently  established  EDP  and  RCS  environment.  An 
example  would  be  establishing  a nationwide  on-line  order  entry  system 
with  terminals  in  branches  hosted  by  regional  order  and  inventory 
control  systems  which  might  then  transmit  summarized  accounting  and 
statistical  data  to  the  corporate  DP  center,  but  be  otherwise  indepen- 
dent of  it. 

• ADP  Network  Services,  like  most  RCS  vendors  of  the  classic  timesharing 
mold,  finds  its  market  mainly  among  end  users  rather  than  DP  departments. 
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(Some  vendors  heavily  into  overload  CPU  and  central  program  development 
work  are  exceptions.) 

• It  now  appears,  however,  that  the  buyers  of  "type  I"  services  identified  above 
- timesharing  consolidation  - are  not  ADP's  customary  clientele  but  rather  the 
DP  or  MIS  Director,  and  that  of  the  three  market  components  only  this  one  is 
ready  to  buy  in  the  short  run. 

• Thus,  the  initially  targeted  departmental  DDP  and  specialized,  dedicated 
system  buyers  will  probably  be  "shelved"  for  a while  in  favor  of  concentrating 
on  the  central  data  processing  opportunities,  requiring  cultivation  of  a 
relatively  new  audience  and  a conversion  (rather  than  developmental)  approach 
to  getting  business. 

2.  VENDOR  RE-ORIENTATION 

• Whether  RCS  vendors  can  successfully  reorient  their  marketing  approach  after 
having  fought  in-house  hardware  and  cultivating  end  users  at  the  expense  of 
the  central  DP  function  for  many  years  remains  to  be  seen. 

• Certainly  those  like  National  CSS,  Boeing  Computer  Services,  and  perhaps 
Control  Data  Corporation  (Service  Bureau  Corporation),  who  have  concen- 
trated heavily  on  serving  the  central  DP  component  of  the  organization  with 
compatible  (IBM-based)  services  will  enjoy  an  advantage. 

3.  TECHNICAL  VIABILITY 

• Whether  RCS  vendors  really  add  value  to  a computer  installed  on  the  user's 
premises  (other  than  as  a software  house  providing  a brand  of  systems  and 
applications  programs  different  than  those  available  from  the  manufacturer) 
must  be  evaluated.  If  they  do  not,  then: 

What  claim  can  the  vendor  lay  to  any  ongoing  revenue  from  the  user 
beyond  an  initial  software  license  fee? 
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Why  should  the  user  consider  purchasing  the  hardware  from  the  RCS 
vendor  rather  than  direct  from  the  manufacturer? 

These  questions  are  especially  pertinent  to  an  offering  like  NCSS's  which  is 
presumably  IBM  plug  compatible.  Assuming  NCSS's  software  has  unique  value, 
why  shouldn't  a user  buy  it  independent  of  hardware  and  thus  preserve  a broad 
range  of  options  including  installation  on  his  existing  IBM  equipment  or 
choosing  from  a whole  range  of  IBM  plug  compatible  processors  available  in 
the  marketplace? 

The  answer  must  be  sought  in  a useful,  ongoing  service  component  involving  a 
level  of  maintenance  and  support  not  available  from  hardware  vendors. 

This  is  clearly  intended  in  the  case  of  ADP,  for  example,  which  takes 
full  responsibility  for  maintaining  hardware,  systems  software  and 
communications  in  a comprehensive,  bundled  package  tantamount  to 
facilities  management. 

Can  RCS  vendors  deliver  on  such  a promise?  To  do  so  means  revamping  their 
existing  field  organizations,  or  substituting  new  ones.  They  must  be  tech- 
nically deep  and  instantly  reponsive  in  two  difficult  disciplines  entirely  new  to 
them,  namely:  hardware  service  and  systems  software  maintenance  at 

multiple  field  locations. 

Whether  or  not  the  RCS  vendors  can  translate  their  technical  excellence  at 
their  central  headquarters  into  deliverable  preventive  and  remedial  main- 
tenance at  widely  dispersed  user  sites  remains  to  be  seen. 

INVESTMENT  LEVELS 

RCS  vendors  are  accustomed  to  making  relatively  modest  investments  in  R&D, 
depending  heavily  on  the  hardware  manufacturer  for  virtually  all  hardware 
development  and  much  of  the  systems  software,  and  upon  users  for  most 
applications  knowledge. 
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They  reserve  for  themselves  a portfolio  of  problem  solving  "tools"  such  os 
financial  modeling  and  statistical  forecasting  systems,  for  example,  and  in 
some  cases,  proprietary  communications  networking  software. 

The  new  responsibilities  implied  by  provision  of  integrated  user-site  hardware 
and  systems  software  facilities  and,  later,  prorietary  turnkey  applications 
systems  will  impose  unaccustomed  financial  burdens  and  risks. 

It  is  reasonable  to  challenge  RCS  vendors'  willingness  to  sustain  the  level  of 
investment  required. 

To  the  extent  RCS  vendors  bundle  hardware  and  software  into  monthly  fee- 
for-service  combinations,  additional  unaccustomed  financial  strains  may 
develop  to  support  the  growing  "lease  pile"  of  hardware  Installed  with  the  user 
but  owned  by  the  vendor. 

Creative  pricing,  realistic  depreciation  schedules  and  effective  means  of 
remarketing  returned  equipment  will  become  crucial  in  these  matters. 

SELF-IMPACT 

Substituting  a less  expensive,  compact,  on-site  timesharing  system  for  rela- 
tively more  expensive  RCS  cannot  fail  to  reduce  vendors'  revenues  in  many 
accounts. 

For  example,  ADP  claims  up  to  a ten  to  one  advantage  for  their 
ONSITE  service  versus  standard  timesharing  at  certain  volume  levels. 

Profit  margins  may  also  be  depressed  in  these  cases  because  comparable  field 
support  costs  may  be  incurred  but  at  sharply  lower  revenue  levels  and  at  least 
initially,  until  the  population  of  systems  has  grown  considerably,  dispersed 
systems  maintenance  will  be  far  more  expensive  to  provide  than  at  a single 
shared  center. 
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RCS  vendors  could  find  themselves  in  difficulty  - if  the  new  systems  represent 
wholesale  replacement  of  existing  timesharing  revenues  - If  they  are 
scattered,  under  pressure  from  buyers,  over  broad  ranges  of  geography, 
including  out-of-the-way  sparsely  populated  areas. 

ADP,  for  example,  has  released  ONSITE  for  sale  only  in  nine  cities.  It  remains 
to  be  seen  what  will  happen  when  a customer  wants  his  next  system  to  be 
installed  in  Fargo,  North  Dakota. 

USER  DEPENDENCY 

Organizations  that  consume  large  amounts  of  remote  computing  services  face 
more  than  a trivial  task  if  they  decide  to  detach  themselves  from  such 
services.  Fundamentally,  however,  much  of  the  problem  concerns  converting 
applications  files  and  programs,  some  or  all  of  which  may  be  relatively 
transparent  to  the  next  system. 

Disengaging  from  a unique  in-house  timesharing  "utility"  consisting  of  hard- 
ware, systems  software,  network  and  applications  may  be  quite  another 
matter,  may  give  users  pause  before  making  the  initial  commitment. 

For  this  reason,  vendors  may  meet  less  receptivity  than  expected,  may  find 
the  sale  harder  and  more  time  consuming  to  consummate  and,  particularly  the 
smaller  ones,  may  find  the  sledding  too  difficult  altogether. 

Even  the  RCS  giant  of  the  industry.  General  Electric  Information  Services 
(1978  revenues  approaching  $200  million),  pales  in  size  by  comparison  to  the 
smallest  of  the  full-range  mainframe  manufacturers. 

HARDWARE  VENDOR  ACTIVITIES 

One  of  the  greatest  imponderables  for  the  RCS  vendor  and  the  user  alike  is  the 
likely  reaction  of  the  hardware  manufacturers,  particularly  IBM  and  DEC. 
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Assuming  the  RCS  vendors  succeed  in  a major  way  in  providing  user  site 
hardware,  will  DEC,  for  example,  feel  comfortable  as  a second-order  OEM  to 
a significant  segment  of  the  in-house  timesharing  market,  or  will  DEC  re- 
double its  end  user  marketing  efforts,  adding  products,  field  support,  applica- 
tions, and  communications  resources  comparable  to  that  of  the  RCS  vendors  to 
its  already  commanding  presence  in  the  timesharing  and  DDP  field? 

Success  will  surely  invite  IBM  to  the  table,  whose  constraints  regarding  direct 
engagement  in  the  data  services  business  expire  in  1979.  It  is  hard  to  imagine 
any  aspect  of  the  RCS  business  now  or  herein  envisioned,  for  which  IBM  lacks 
the  resources  to  dominate,  given  the  will  to  do  so. 

RCS  vendors  offering  hardware,  particularly  low-cost  LSI  370  look-alike 
substitutes,  are  probably  treading  on  dangerous  competitive  ground.  The 
"sleeping  giant,"  once  sufficiently  aroused,  could  drastically  alter  the  par- 
ameters of  this  new  marketplace  and  the  business  prospects  for  all  its 
participants. 

MAINSTREAM  GROWTH 

On  a positive  note,  all  RCS  vendors  currently  offering  user  site  hardware 
appear  very  much  on  the  mainstream  of  data  processing  industry  developments 
in  terms  of: 

Employment  of  the  latest,  most  cost  effective  LSI  and  VLSI  technology. 
Emphasis  on  interactivity. 

Network  orientation. 

Distribution  of  processing  to  points  of  use. 

These  offerings  appear  in  tune  with  today's  organizational  philosophy  of 
affording  greater  independence  and  authority  at  the  individual  operating  unit 
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level,  including  a greater  share  in  the  selection,  use  and  day-to-day  control  of 
data  processing  facilities. 


The  RCS  vendors  have  traditionally  done  a better  job  of  catering  to  that 
"distributed"  marketplace  than  the  hardware  manufacturers  and  show  evidence 
of  continuing  the  trend  with  their  new  hardware  offerings. 
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II  FUTURE  TRENDS  AND  FORECASTS 


II 


FUTURE  TRENDS  AND  FORECASTS 


A.  RCS  VENDORS  WILL  SUCCEED 


• The  unique  combination  of  services  that  RCS  vendors  are  in  a position  to  offer 
users  in  conjunction  with  in-house  hardware  are  of  distinct  value  as  compared 
to  hardware  alone.  They  include; 

Proven,  time-tested  multi-user  systems  software  superior  to  that 
available  from  hardware  vendors. 

Sophisticated  hardware  and  network  performance  monitoring  and 
control  techniques  designed  to  provide  greater  system  availability  and 
quicker  response  to  outages  and  performance  problems  than  those 
attainable  by  most  users  through  standard,  computer  vendor  software. 

A sizable  array  of  extant  applications  and  problem-solving  software 
already  operational  on  a multi-user,  interactive  basis  and  readily 
transferable  to  user -site  hardware. 

A widely  dispersed  field  organization  accustomed  to  assisting  end  users 
of  timesharing  in  the  solution  of  their  problems  and  in  dealing  with  the 
design,  development  and  use  of  on-line  systems;  and  doing  so  in  a 
reasonably  coordinated  fashion  over  a broad  geographic  span. 
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Value  added  network  services  on  a shared,  or  where  volume  warrants, 
on  a dedicated,  professionally  managed  basis. 

• These  are  powerful  arguments  favoring  the  use  of  RCS  supported  hardware 
versus  "going  it  alone,"  particularly  for  users  venturing  into  complex  on-line 
systems  for  the  first  time  or  lacking  in-house  staff  with  which  to  tackle  major 
new  extensions. 


B.  HARDWARE  VENDORS  WILL  RESPOND 


• No  matter  how  good  a job  the  RCS  vendors  do  in  satisfying  the  in-house 
timesharing  and  on-line  systems  market,  collectively  and  in  total  they  lack  the 
resources  to  address  more  than  a fraction  of  it. 

• The  situation  is  depicted  in  Exhibit  II- 1,  wherein  total  RCS  vendor  revenues 
for  utility  processing  services  (plain  vanilla  timesharing)  are  predicted  to  grow 
from  $0.5  billion  in  1977  to  $1.5  billion  in  1982,  a sustained  compound  annual 
growth  rate  of  25%.  This  growth  will  doubtless  strain  the  industry's  resources 
(financial,  technical  and  organizations)  to  the  limit  If  it  is  to  be  achieved. 
However,  based  on  previous  INPUT  studies,  in-house  expenditures  will  increase 
at  a significantly  higher  rate. 

• The  total  potential  for  user  site  hardware  in  the  categories  of  usage  discussed 
(timesharing  consolidation,  DDP  systems,  and  dedicated  on-line  systems)  is 
difficult  to  estimate.  This  much  appears  certain  over  a five-year  time 
horizon: 

All  large  users  will  implement  internal  timesharing. 

Overall  timesharing  usage  will  grow  on  the  order  of  100%  per  year. 
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USER  EXPENDITURES 
($  MILLION) 


EXHI  Bl  T I I -1 


COMPARISON  OF  LARGE  COMPANIES  IN-HOUSE  AND 
RCS  SUPPLIED  EDP  EXPENDITURES 
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Hardware  vendors  will  provide  the  tools  required  by  users  to  build 
internal  utilities. 

internal  timesharing  will  grow  to  rival  external  in  variety  and  effec- 
tiveness. 

External  vendors  are  not  capable  of  fulfilling  all  the  growth  in  demand. 

• All  but  the  largest  and  best  financed  RCS  vendors  will  find  it  impossible  to 
compete  on  a broad  front  with  the  major  hardware  vendors,  once  the  latter 
respond  fully  to  the  opportunity.  They  will  find  it  necessary  to  retreat  to 
selected  market  "niches"  and  specialties  overlooked  by,  or  perhaps  too  narrow 
to  be  of  concern  to,  the  hardware  companies. 

• Examples  will  be  found  in  turnkey  applications  packages  for  specialized  user 
categories  and  highly  specialized  applications  like  process  control,  highway 
traffic  monitoring,  laboratory  data  acquisition,  hospital  patient  monitoring, 
and  the  like,  within  larger  organizations. 

• RCS  vendors,  who  make  heavy  business  commitments  to  user  site  hardware, 
and  then  fail  to  transit  themselves  either  to  an  eminent  and  substantive 
position  comparable  to  the  hardware  vendors  or  to  a safe  haven  in  one  or 
several  applicational  "niches,"  may  be  forced  out  of  business  in  the  next  few 
years. 

• It  is  not  beyond  reason  to  also  predict  that  RCS  vendors  who  fail  to  enter  the 
hardware  fray  altogether  may  face  a similar  fate  as  the  economic  balance 
shifts  farther  and  farther  in  favor  of  distributed  hardware  versus  central 
communications-based  systems. 
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c. 


COMPATIBILITY 


• A number  of  factors  will  compel  RCS  vendors  to  migrate  toward  compatibility 
with  emerging  overall  industry  standards,  thus  holding  out  some  hope  that 
buyers  will  not  find  themselves  locked-in  forever  to  a proprietary  and  unique 
set  of  programs,  languages,  utilities,  command  systems  and  network  protocols. 
Some  of  these  factors  are; 

The  ease  with  which  firmware-based  systems  can  efficiently  and 
transparently  duplicate  old  and  new  methods.  This  promises  a 
relatively  painless  transition  to  newer,  industry  compatible  systems  for 
vendor  and  user  alike. 

The  necessity  for  RCS  vendors  to  broaden  their  market  bases  to 
compensate  for  the  negative  impact  of  cheaper  hardware  on  traditional 
timesharing  revenues.  This  factor  is  impelling  them  to  appeal  to  broad 
cross-sections  of  the  entire  DP  community  rather  than  continuing  to 
rely  on  a limited  group  of  specialists  and  end  user  consumers  of  large 
amounts  of  expensive  and  sometimes  exotic  remote  services. 

The  growing  resistance  of  users  to  commit  themselves  to  any  brand  of 
computing  and  data  communications  which  precludes  use  of  a wide 
range  of  available  computers,  terminals,  third  party  software  packages 
and  communications  services  beyond  those  offered  by  a single  vendor. 


D.  AUXILIARY  SERVICES 


• RCS  vendors,  whether  participating  in  the  user-site  hardware  derby  or  not, 
will  begin  offering  attractive  adjuncts  to  their  basic  services,  including: 
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Communications-coupled  word  and  text  processing  capabilities  that 
constitute  "electronic  mail." 

Administrative  message  switching. 

Integrated  phototypesetting  and  computer  graphics  capabilities. 

Eventually,  merged  text,  data  and  graphic  creation,  transmission  and 
storage  facilities. 

Individual  users  may  find  the  task  of  integrating  these  various  components  of 
the  "Office  of  the  Future"  into  the  corporate  communications  and  data 
processing  facilities  a very  difficult  task,  if  only  for  the  need  to  interface  a 
profusion  of  dissimilar  devices,  formats,  and  addressing,  coding  and  security 
schemes  into  a common  framework. 

In  much  the  same  way  as  RCS  vendors  have  provided  flexible  network 
concentrators  capable  of  recognizing  and  adjusting  to  a wide  variety  of 
terminal  codes,  speeds  and  protocols,  similar  generality  may  be  extended  into; 

Word  processing. 

Message  transmission. 

Text  and  data  management. 

Information  storage  and  retrieval. 

The  integration  of  these  functions  into  present  systems. 

Certainly,  RCS  vendors  will  continue  to  enhance  their  overall  market  appeal 
with  a greater  variety  of  ever  more  useful  proprietary  data  bases,  problem 
solving  tools  and  application  programs. 
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Vendors  may  be  relied  upon  to  make  these  auxiliary  tools  and  services  more 
available,  convenient  and  economic  for  their  own  users  than  for  others, 
providing  sufficient  rationale  in  some  cases  for  users  to  choose  a particular 
brand  of  RCS-provided  hardware  over,  say,  comparable  equipment  from  a 
hardware  manufacturer. 
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Ill  IMPACT  ON  EDP  USERS 
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Ell 


IMPACT  ON  EDP  USERS 


« Exhibit  111- 1 highlights  some  of  the  major  advantages  and  risks  for  users 
electing  RCS  user-site  computer  offerings  versus  the  other  main  alternatives; 
that  is,  totally  off-premise  RCS  service,  in-house  mainframe  implementation 
and  in-house  mini-micro  systems  implemented  without  RCS  vendor  software 
and  assistance. 


A.  ADVANTAGES 

• It  is  apparent  that  considerable  argument  can  be  marshalled  in  favor  of  the 
RCS  user-site  proposition. 

Potential  cost/effectiveness  is  high. 

Vendor  support  promises  to  be  good. 

The  quality  of  systems  software  promises  to  be  among  the  best 
available  for  on-line  implementation. 

Flexibility  for  growth,  overload  processing  and  communications  is 
potentially  superior  to  other  in-house  alternatives. 
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EXHIBIT  III-1 


USER  ALTERNATIVES  AND  IMPLICATIONS 


DIMENSION 

ALTERNATIVE  APPROACHES 

RCS 

ON-SITE 

RCS 

OFF- SITE 

IN-HOUSE 

MAINFRAME 

IN-HOUSE 
MINH^ICRO  DDP 

POTENTIAL  COST/ 
EFFECTIVENESS 

EXCELLENT 

FAIR 

FAIR-GOOD 

EXCELLENT 

LEVEL  OF  USER 
COMMITMENT 

MEDIUM 

LOW 

HIGH 

HIGH 

VENDOR  SUPPORT 
AVAILABLE 

HIGH 

HIGH 

LOW-HIGH 

LOW 

WIDE  RANGE 
OF  AVAIL- 
ABLE SOFT- 
WARE 

SYSTE^^,./ 

^x^PLI- 

^^CATIONS 

GOOD 

GOOD 

FAIR- 

GOOp,,.-^^^  LOTS 

POOR 

NIL 

IMPLEMENTATION  EASE 

GOOD 

EXCELLENT 

FAIR 

DIFFICULT 

TECHNICAL 

REQUIREMENTS 

LOW 

LOW  TO  NIL 

MEDIUM-HIGH 

HIGH 

SKILLED  TECHNICAL  SUP- 
PORT LABOR  MARKET 

LITTLE 

REQUIREMENT 

LITTLE  OR  NO 
REQUIREMENT 

HIGH  REQUIRE- 
MENT BUT  GOOD 
AVAILABILITY 

HIGH  REQUIRE- 
MENT AND  VERY 
LITTLE 
AVAILABLE 

RELIABILITY 

EXCELLENT 

GOOD 

GOOD 

EXCELLENT 

MAINTAINABILITY 

GOOD  BUT 
UNPROVEN 

EXCELLENT 

EXCEILENT 

QUESTIONABLE 

ADAPTABILITY  TO 
FUTURE  REQUIREMENTS 

EXCELLENT 

EXCELLENT 

GOOD- 

EXCELLENT* 

QUESTIONABLE 

DEPENDENCE  ON  VENDOR 

HIGH 

VERY  HIGH 

MEDIUM- 

HIGH 

LOW-NIL 

RISK  OF  VENDOR 
DEFAULT 

HIGH 

HIGH 

LOW 

HIGH  BUT  NOT 
A FACTOR 

DEGREE  OF  CONGRUENCE 
WITH  TECHNOLOGICAL 
AND  ORGANIZATIONAL 
TRENDS 

HIGH 

HIGH  BUT 
EXPENSIVE 

LOW** 

HIGH 

^POTENTIALLY  EXCELLENT,  BUT  SIZE  AND  COMPLEXITY  OF  CENTRAL  SYSTEMS  OFTEN  IMPEDES 
ADAPTABILITY  TO  NEW  REQUIREMENTS. 

**LOW  IN  THE  EYES  OF  MANY  END  USER  COMMUNITIES,  REGARDLESS  OF  THE  TRUE  MERITS, 
POSSIBLY  BECAUSE  OF  FACTOR  NOTED  ABOVE. 
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Performance,  if  the  vendors  deliver  on  their  commitments,  will  enjoy 
an  edge  over  other  choices. 

Probably  the  most  telling  argument  favoring  the  RCS  user-site  approach  has  to 
do  with  systems  integration.  The  most  difficult,  frustrating  and  technically 
demanding  phase  of  any  complex  on-line  systems  implementation  is  not  in 
perfecting  the  individual  hardware  and  software  sub-components,  but  in 
integrating  them;  bringing  the  entire  system  as  a whole  to  operational  status. 

The  RCS  vendor's  main  selling  proposition  is  that  he  is  offering  systems  whose 
components  are  already  integrated  and  functioning  in  environments  and 
applications  similar  to  the  user's,  and  that  his  technical  team  will  take  all,  or 
at  least  a major  part,  of  the  responsibility  for  bringing  up  the  whole  system  in 
the  user's  shop  at  installation  time. 

Further,  the  user  may  begin  immediately  to  develop  applications,  convert  files 
and  conduct  training  using  fully  compatible  timesharing  services  which  require 
no  hardware  other  than  a commonly  available  timesharing  terminal. 

This  argument,  extended  to  its  logical  conclusion,  states  that  the  user  has  the 
option  of  implementing  the  entire  system  on  a remote  timesharing  service 
basis  first,  and  buying  hardware  and  software  only  after  he's  confident  it 
performs  to  his  satisfaction. 


RISKS 


Hardware  vendors  will  find  it  difficult  in  the  short  run  to  match  these 
arguments.  On  the  other  hand,  dependency  and  risk  are  clearly  higher  in 
dealing  with  the  typical  RCS  vendor  than  with  the  ranking  hardware  manufac- 
turers. 
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To  the  extent  that  RCS  vendors  really  ^ deliver  unique  software,  technical 
support,  performance  monitoring  and  maintenance  capabilities,  users  are  that 
much  more  dependent  upon  their  continued  provision  and  competitive 
currency. 

Therefore,  risks  of  future  default  or  decay  in  RCS  vendor  services  is  a concern 
that  will  weigh  heavily  in  the  minds  of  potential  buyers  in  making  their  choice. 

THE  ACID  TEST 

The  RCS  market  sector,  as  a whole,  has  matured  to  the  status  of  an  important, 
stable  sector  of  the  data  processing  industry,  with  many  of  its  providers  having 
reached  a position  of  real  substance. 

Some  have  the  added  backing  of  parent  companies  in  the  billion  dollar 
class. 

However,  as  yet,  there  is  no  substantial  body  of  experience  from  which  to 
draw  hard  conclusions  about  how  well  these  vendors  will  perform  as  hardware 
systems  integrators  aside  from  a very  scattered  and  limited  number  of  FM 
contracts  with  very  large  users  over  a number  of  years,  no  two  of  which  are 
alike. 

As  of  this  writing,  only  ADP  has  installed  any  user-site  systems  within  the 
definition  of  this  study,  and  only  a grand  total  of  six,  most  in  the  past  few 
months. 

One  user  was  located  who  is  willing  to  talk  for  public  attribution. 


American  Appraisal  Associates  ^in  Milwaukee,  who  at  this  stage 
expresses  a great  deal  of  satisfaction. 
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American  Appraisal's  DP  Manager,  Paul  Gruenwald,  says  their  16-port, 
360  megabyte  disk  system  replaced  outside  timesharing  costing  over 
$25,000  per  month  at  a fixed  monthly  fee  of  $17,583. 

Approximately  one-quarter  of  the  usage  is  dedicated  to  a new  terminal- 
oriented  outside  service  offered  by  their  Boeckh  Publications  Division, 
a replacement  cost  estimating  system  for  residential  and  commercial 
building  assessment.  The  package  calculates  replacement  value  based 
on  input  parameters  describing  the  structure  and  a data  base  containing 
labor  and  material  costs  for  each  locality. 

The  system  arrived  during  the  third  week  of  September  and  was 
accepted  and  operational  on  October  4,  1978.  There  were  some 
"difficulties"  at  first,  but  peformance  has  smoothed  out. 

Remote  fault  diagnosis  "actually  works,"  and  machine  availability  is 
now  comparable  to  that  experienced  with  outside  services. 

ADP's  pre-established  communications  network  together  with  its 
Telenet  interface  provides  an  easy  means  of  broadscale  product 
delivery.  As  an  extra  bonus,  work  benchmarked  on  both  the  ONSITE 
and  the  RCS  equivalent  runs  faster  with  significantly  less  CPU  resource 
consumption. 

This  is  little  upon  which  to  base  any  conclusions  about  long  run  viability.  Until 
more  vendors  have  installed  several  systems  and  these  have  had  some  time  to 
cycle  through  the  normal  range  of  problems,  judgement  on  this  score  must 
remain  suspended. 


-25- 

© 1979  by  INPUT,  Palo  Alto,  CA  94303.  Reproduction  Prohibited. 


INPUT 


D.  MAJOR  IMPLICATIONS 


• Some  of  the  main  factors,  overall,  for  users  to  consider  with  regard  to  RCS 
user-site  hardware  can  be  summarized  as  follows: 

A new,  unique  alternative  for  configuring  in-house  timesharing  and  on- 
line systems  now  exists. 

Users  should  take  this  alternative  into  account  because  it  offers 
significant  potential  benefits: 

. Improved  cost  effectiveness. 

. Improved  on-line  software. 

. Opportunity  to  test  now,  buy  later. 

( 

. Skilled  installation  support,  bordering  on  "turnkey"  capability. 

. Ongoing  support,  tantamount  to  facilities  management,  of  the 
technical  and  network  management  aspects  of  the  system. 

. Unique  auxiliary  features,  including  ready  access  to  proprietary 
data  bases,  problem  solving  tools  and  value  added  data  trans- 
mission facilities. 

The  buyer  must  be  very  cautious,  however,  to  elect  a vendor  who  will: 

. Deliver  on  his  promises. 

. Remain  in  the  business. 


i 


-26- 


© 1979  by  INPUT,  Palo  Alto,  CA  94303.  Reproduction  Prohibited. 


INPUT 


. Maintain  these  services  at  a high  level  of  viability  and  respon- 
siveness over  the  long  pull. 

Users  should  protect  themselves  by  adhering  as  much  as  possible  to  standard  or 
near-standard  industry  practices  and  by  planning  in  advance  a reasonable  set 
of  defensive  measures  and  retreat  paths  in  the  event  of  serious  vendor  default. 

Users  can  expect  with  reasonable  certainty  that  major  hardware  vendors  will 
react  to  the  new  challenge. ..eventually.  One  strategic  alternative  may  be  to 
delay  implementation  and/or  permanent  commitments  until  such  time. 

No  user  should  seriously  consider  "going  it  alone"  with  respect  to  systems 
integration  of  various  terminal,  controller,  processor  and  software  components 
without  having  carefully  considered  this  new  alternative. 

If  and  when  the  opportunity  presents  itself  or  the  pressure  builds  to  integrate 
voice,  data,  text,  graphics  and  facsimile  transmission  into  a single  network, 
and  to  put  office  automation  and  data  processing  functions  into  a common 
informational  framework,  users  may  confidently  look  forward  to  generalized 
solutions  from  the  RCS  vendors  and  their  value  added  carrier  components. 

If  AT&T  and/or  Satellite  Business  Systems  (IBM's  joint  venture  with 
Aetna  and  Comstat)  succeed  in  satisfying  the  previously  stated  require- 
ments, then  they  too  will  find  themselves,  de  facto,  as  RCS  vendors 
regardless  of  title,  terminology  or  regulatory  classification. 

At  the  very  least,  the  next  few  years  promise  some  interesting  and  potentially 
confusing  changes  in  the  structures  of  the  entire  EDP  industry  and  corres- 
pondingly some  opportunities  for  users  to  make  significant  gains,  or  serious 
mistakes,  depending  on  how  intelligently  they  adapt  to  the  changes. 
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SUBSCRIPTION  PROGRAMS:  Designed  for  clients  with  a continuing  need  for 
information  about  a range  of  subjects  in  a given  area.  All  subscription  programs  are 
fixed  fee  and  run  on  a calendar  year  basis: 

Planning  Service  for  Computer  & Communications  Users  - Provides  managers 
of  large  computer/communications  facilities  with  timely  and  accurate 
information  on  developments  which  affect  today’s  decisions  and  plans  for  the 
future. 

Small  Establishment  Service  - Analyzes  and  forecasts  small  establishment 
( < 500  employees)  use  of  office,  communication,  and  computer  services  and 
products.  Applications  requirements  and  economics  are  emphasized. 

Computer  Services  Market  Analysis  Service  - Provides  market  forecasts  and 
business  information  to  software  and  processing  services  companies  to  support 
planning  and  product  decisions. 

Computer  Services  Company  Analysis  and  Monitoring  Program  - Provides 
immediate  access  to  detailed  information  on  over  2,000  companies  offering 
software  and  processing  services  in  the  U.S.  and  Europe. 

MULTICLIENT  STUDIES:  Research  shared  by  a group  of  sponsors  on  topics  for  which 
there  is  a need  for  in-depth  "one-time”  information.  Aimulticiient  study  typically  has 
a budget  of  over  $100,000,  yet  the  cost  to  an  individual  client  is  usually  less  than 
$10,000.  Recent  studies  specified  by  clients  include: 

• Computer  and  Office  Equipment  Maintenance 

• Value  Added  Network  Services 

• IBM  Series/ 1 Analysis 


CUSTOM  RESEARCH:  Custom  studies  are  proprietary  to  a client.  Fees  typically 
range  from  $5,000  to  over  $50,000  and  are  a function  of  the  extent  of  the  research 
work.  Examples  of  recent  assignments  include: 

• Survey  Fortune  500/50  companies  to  determine  plans  for  distributed  data 
processing. 

• Compare  the  internal  charges  for  EDP  services  in  a large  company  to  those  of 
commercially  available  services. 

• Determine  the  market  potential  for  an  associative  Relational  Data  Base 
Management  System  Processor. 

• Conduct  the  1978  ADAPSO  Survey  of  the  Computer  Services  Industry. 


Analyze  the  opportunities  and  problems  associated  with  packaging  terminals 
and/or  minicomputers  with  remote  computing  services. 


ABOUT  INPUT 


THE  COMPANY 

INPUT  provides  planning  information, 
analysis,  and  recommendations  to  managers 
and  executives  in  the  information  processing 
industries.  Through  market  research, 
technology  forecasting,  and  competitive 
analysis,  INPUT  supports  client  management 
in  making  informed  decisions.  Continuing 
services  are  provided  to  users  and  vendors  of 
computers,  communications,  and  office 
products  and  services. 


The  company  carries  out  continuous  and  in- 
depth  research.  Working  closely  with  clients 
on  important  issues,  INPUT'S  staff  members 
analyze  and  interpret  the  research  data, 
then  develop  recommendations  and 
Innovative  ideas  to  meet  clients'  needs. 
Clients  receive  reports,  presentations, 
access  to  data  on  which  analyses  are  based, 
and  continuous  consulting. 


Many  of  INPUT'S  professional  staff  members 
have  over  20  years  experience  in  their 
areas  of  specialization.  Most  have  held 
senior  management  positions  in  operations, 
marketing,  or  planning.  This  expertise 
enables  INPUT  to  supply  practical  solutions 
to  complex  business  problems. 

Formed  in  1974,  INPUT  has  become  a 
leading  international  consulting  firm. 
Clients  include  over  100  of  the  world's 
largest  and  most  technically  advanced 
companies. 
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20127  Milano 
Via  Soperga  36 
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Overseas  Data  Service  Company,  Ltd. 
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(03)  400-7090 
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PLANNING  SERVICE  FOR  COMPUTER  AND  COMMUNICATIONS  USERS 


OBJECTIVE:  To  provide  managers  of  large  computer  and  communications  facilities 
with  timely  and  accurate  information  on  developments  which  affect  today's  decisions 
and  plans  for  the  future^ 

DESCRIPTION:  Clients  of  this  program  receive  the  following  services  each  year: 

• Residual  Value  Forecasts  - Two  reports  providing  detailed  forecasts  of 
residua!  values  of  major  computer  equipments  for  I978~I983. 

• Vendor  Watch  Reports  - Six  reports  which  analyze  the  probable  moves 
of  major  computer/communications  vendors  in  operating  systems, 
DB/DC  software,  mainframes.  Value  Added  Networks  and  mass  storage. 

• EDP  and  Communications  Planning  Report  - Contains  analyses  and 
composite  forecasts  of  both  short  and  long-term  plans  of 
computer/ communications  users.  Includes  operating  ratio  data. 

• Impact/Technology  Reports  - At  least  three  in-depth  analyses  of  the 
impact  on  users  of  projected  technological,  managerial,  and  personnel 
developments  over  the  next  five  years. 

• Case  Study  Reports  - Containing  details  on  successful  approaches  to 
significant  management  and  planning  problems  facing  clients. 

• Conferences  - National  conference  for  all  clients  held  at  a convenient 
location  in  November.  Local  and  regional  conferences  held  according  to 
client  interest. 

• Consulting  Support  - Individual  consultation  with  research  staff  on  an 
as-needed  basis  through  telephone  inquiries  and  visits. 

• Presentations  - INPUT  staff  make  general  or  specific  presentations  to 
client  management  or  staff  at  client's  location. 

RESEARCH  METHOD:  INPUT  carries  out  extensive  research  in  computers, 
communications  and  associated  fields: 

• Research  topics  are  selected  by  a Steering  Committee  consisting  of 
client  representatives. 

• Research  for  this  program  includes  professional  interviews  with  users, 
vendors,  universities,  industry  associations,  and  other  analysts. 

• Conclusions  derived  from  the  research  are  founded  on  the  judgement  of 
INPUT'S  staff. 

• Professional  staff  supporting  this  program  have  20  or  more  years  of 
experience  in  data  processing  and  communications,  including  senior 
management  positions  with  major  vendors  and  users. 


For  further  information  on  this  report 
or  program,  please  call  or  write: 

Edward  I.  Metz,  Principal 
INPUT 

Park  80  Plaza  West- 1 
Saddle  Brook,  NJ  07662 
(201)  368-9471 
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I THE  MOST  SUCCESSFUL  COMPUTER  SYSTEM 

EVER  INTRODUCED? 


THE  MOST  SUCCESSFUL  COMPUTER  SYSTEM  EVER  INTRODUCED? 


A.  EARLY  INSTALLATION  EXPERIENCE 


• When  INPUT  published  "The  Future  of  Large  Scale  IBM  Mainframes  (1978- 
1983)"  in  May  1978,  the  first  IBM  3033s  were  just  being  installed.  The 
technological  analysis  and  projections  contained  in  that  report  were  based  on 
published  specifications  and  the  competitive  environment  at  that  time. 

• The  early  installation  experience  with  the  30XX  series  and  its  plug  compatible 
competitors  has  provided  substantial  new  insight  into  the  performance 
characteristics  of  the  systems,  and  interim  tactical  announcements  have 
provided  clearer  indications  of  strategic  direction.  The  purpose  of  this  report 
is  to  refine  and  extend  the  analysis  and  projections  which  were  made  in  the 
original  report. 

• Rumors  from  some  of  the  early  3033  installations  seemed  to  confirm  the 
classic  concern  of  experienced  DP  managers  that:  "Pioneers  get  the  arrows  in 
their  backs."  The  primary  hardware  problems  encountered  were  "channel 
problems."  This  is  not  surprising  since  the  major  distinguishing  hardware 
feature  between  S/370  and  the  30XX  is  the  new  channel  design.  While  these 
problems  were  traumatic  in  some  of  the  early  installations,  they  have  since 
been  corrected  and  later  installations  have  been  made  relatively  smoothly. 
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• It  is  not  expected  that  installation  problems  will  be  a significant  factor  in 
30XX  delivery  schedules.  The  problem  has  been  unanticipated  demand,  and 
IBM  will  not  reach  full  production  until  March  or  April,  1979. 

• One  early  3033  installation  was  reported  to  have  serious  "performance 
problems."  Investigation  revealed  the  following: 

The  transition  from  an  OS/MVT  HASP  environment  to  MVS  was  made 
during  the  installation. 

A dedicated  timesharing  system  was  replaced  with  TSO. 

IMS  was  brought  up  during  preparations  for  the  delivery  of  a second 
system. 

• While  the  wisdom  of  making  such  dramatic  changes  concurrently  may  be 
questioned,  it  certainly  provides  an  explanation  of  user  perceived 
"performance  problems." 

• In  fact,  there  are  many  indications  that  the  30XX  series  exceeds  published 
performance  specifications.  Whether  this  is  a result  of  conservative  estimates 
or  a planned  "mouse  trap"  for  the  competition  is  immaterial.  Users  are 
getting  better  price/performance  than  was  anticipated.  This  improved 
price/performance  is  analyzed  in  section  II. 


B.  IS  THERE  AN  INSATIABLE  DEMAND  FOR  COMPUTER  POWER? 


• A great  deal  has  been  written  about  the  "success"  of  the  30XX  series. 
Worldwide  orders  have  been  reported  to  be  well  in  excess  of  10,000  systems 
with  some  estimates  as  high  as  15,000. 
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To  understand  what  this  level  of  orders  means  in  terms  of  computer  power, 
various  measures  can  be  applied. 

IBM  has  been  quoted  as  saying  that  on  order  30XX  systems  represent 
more  than  four  times  the  aggregate  processing  power  which  IBM  had 
previously  shipped. 

In  1964,  prior  to  the  shipment  of  System  360,  IBM  had  approximately 
3,500  computer  systems  of  all  sizes  installed  worldwide.  Exhibit  1-1 
contains  a summary  of  that  installed  base  together  with  equivalent  IBM 
30XX  series  replacement  ratios.  The  entire  installed  computer  power 
in  1964  could  be  replaced  with  31  30XX  systems. 

These  figures  are  Impressive  by  any  standard.  But  the  question  remains 
as  to  how  this  computer  power  is  being  applied.  Or,  more  specifically, 
why  is  it  needed? 

One  of  the  popular  explanations  for  the  outstanding  acceptance  of  the  30XX 
price/performance  "bargain"  is  that  it  demonstrates  the  high  (and 
unanticipated)  price  elasticity  of  demand  for  computer  power.  In  "The  Future 
of  Large  Scale  IBM  Mainframes,"  INPUT  suggested  an  alternative  answer  - 
that  it  was  needed  to  drive  IBM's  systems  software.  Preliminary  performance 
information  indicates  this  is  the  case  to  a great  extent. 

It  can  be  argued  that  the  success  of  the  30XX  series  is  born  more  of  necessity 
than  desire.  This  success  does  not  specifically  indicate  a tremendous  backlog 
of  applications  waiting  for  cheap  computer  power  (although  this  backlog 
probably  exists).  It  represents  the  failure  of  IBM  hardware  and  software  to 
rendezvous  and  create  an  acceptable  system  to  permit  the  implementation  of 
these  applications. 

It  will  soon  become  apparent  that  improved  large  scale  hardware 
price/performance  is  extremely  misleading  and  that  the  answer  must  be  in  a 
systems  solution.  IBM  is  in  a position  to  demonstrate  this  quite  dramatically 


- 3- 


© 1979  by  INPUT,  Palo  Alto,  CA  94303.  Reproduction  Prohibited. 


INPUT 


EXHIBIT  1-1 


30XX  SERIES  REPLACEMENT  RATIOS 
FOR  SECOND  GENERATION  SYSTEMS 


PROCESSOR 

TYPE 

SYSTEMS 

INSTALLED 

1964 

EQUIVALENT 
COMPUTER  POWER 
30XX 

r 

1401 /I  460 

1,370 

4 

3031s 

1440 

449 

3 

3031s 

1620 

331 

3 

3031s 

1710 

44 

1 

3031 

1410/7010 

607 

5 

3031s 

7040/7044 

97 

3 

3032s 

70701707H 

263 

4 

3033s 

705/7080 

123 

3 

3033s 

7090/94 

196 

5 

3033s 

TOTAL 

3,480 

31 

30XXS 
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with  the  30XX.  Its  success  will  be  in  pointing  the  way  to  the  future  and  away 
from  the  "horsepower"  race. 


C.  RECENT  TACTICS 


• Despite  the  strong  sales  of  both  IBM  and  PCM  large  scale  systems,  there  have 
been  additional  price/performance  adjustments  since  delivery  of  the  systems 
began. 


The  high  performance  of  the  3033  relative  to  the  470V/7  in  certain 
benchmark  situations  prompted  Amdahl  to  announce  the  470V/8  with 
"20%  to  30%  performance  improvement  over  the  470V/7  in  an 
interactive  high  supervisor  state  environment." 

IBM,  reacting  to  both  competitive  prices  and  its  own  improved  memory 
technology  at  the  lower  end  of  the  line,  slashed  memory  prices  by  30% 
on  30XX  series  and  most  370  systems. 

Amdahl  announced  its  version  of  MVS/SE  and  also  a VM/Performance 
Improvement  package. 

Even  during  the  course  of  this  study,  Amdahl  announced  memory  price 
reductions  which  are  reported  to  result  in  a "9%  price  cut  for  average 
configurations." 

• It  is  obvious  the  price/performance  war  goes  on  even  though  a potential 
accommodation  has  been  reached  ("The  Future  of  Large  Scale  IBM 
Mainframes,"  etc.). 

• Due  to  IBM  delivery  schedules,  Amdahl  does  not  have  to  rely  solely  upon  direct 
price/performance  comparisons,  but  can  claim  a "bonus"  due  to  earlier 
delivery  of  the  systems. 


- 5- 


© 1979  by  INPUT,  Palo  Alto,  CA  94303.  Reproduction  Prohibited. 


INPUT 


All  of  the  above  create  a very  complex  and  dynamic  situation  in  the 
marketplace.  With  inflation  threatening  to  increase  the  price  of  almost 
everything,  computer  power  (at  all  levels)  continues  to  become  cheaper  and 
cheaper  with  no  end  in  sight.  The  success  of  the  30XX  series  and  its  plug 
compatible  competitors  may  represent  a perverse  application  of  inflation 
psychology.  Whereas  it  is  sound  business  to  buy  practically  all  capital  goods 
before  the  price  goes  up,  investment  in  current  computer  technology  may  have 
an  inverse  correspondence. 


) 
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II  PRICE/PERFORMANCE  UPDATE 


II  PRICE/PERFORMANCE  UPDATE 


A.  PERFORMANCE  ANALYSIS 

• Demonstrated  performance  characteristics  of  large  scale  IBM  and  Amdahl 
systems  require  revision  of  the  performance  projections  based  on  the 
announced  systems.  Exhibit  II- 1 reflects  these  changes. 

Early  field  tests  indicate  that  IBM  systems  are  performing  at  the  top  of 
their  announced  performance  ranges,  whereas  Amdahl  systems  are 
coming  in  nearer  the  bottom. 

The  V/5  rating  is  sharply  impacted  because  its  announced  performance 
was  relative  to  the  470V/6  which  has  also  been  adjusted. 

The  ratings  have  been  adjusted  based  on  somewhat  limited  field 
benchmarks  which  reflect  an  MVS  operating  environment.  All  of  the 
usual  qualifications  about  varying  operating  environments  and  appli- 
cations mix  apply. 

• In  the  past,  INPUT  has  attempted  to  keep  Internal  performance  ratings 
relatively  pure  and  free  from  the  impact  of  both  operating  systems' 
peculiarities  and  applications  mix.  However,  MVS/SE  is  a fact  of  life,  and  the 
differences  in  implementation  must  be  considered. 
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EXHIBIT  11-1 


INTERNAL  PERFORMANCE  UPDATE 
LARGE  SCALE  IBM  AND  AMDAHL  MAINFRAMES 


PROCESSOR 

INTERNAL  PERFORMANCE 

PREVIOUS 

ADJUSTED 

PERCENT 

CHANGE 

370/158-3 

1.0 

1.0 

- 

3031 

1.1 

1.2 

+ 9. 1 

370/168-3 

2.9 

2.  9 

- 

3032 

2.75 

3.0 

+ 9.1 

470V/5 

3.  3 

2.  8 

-15.1 

3033 

4.  9 

5.2 

+6.1 

470V/ 6- II 

5.1 

4.6 

-9.8 

470V /7 

7.4 

6.4 

-13.5 

470V/ 8 

- 

8.0 

- 

3033MP 

8.  3 

8.  8 

+6.0 

- 8- 


© 1979  by  INPUT,  Palo  Alto,  CA  94303.  Reproduction  Prohibited. 


INPUT 


• In  addition,  there  are  indications  that  IBM  recognizes  that  hardware  systems 
should  be  designed  to  optimize  the  running  of  software  systems  in  specific 
environments.  PCMs  may  get  free  use  of  the  systems  software,  but  IBM  has 
an  advantage  when  it  comes  to  improving  performance  since  IBM  is  intimately 
aware  of  the  problem  areas. 


B.  THE  SIGNIFICANCE  OF  SYSTEMS  SOFTWARE 


• Having  been  warned  by  Pandora's  experience,  it  is  nevertheless  necessary  to 
open  up  the  "operating  systems  box"  if  performance  is  to  have  any  meaning  in 
the  marketplace. 

• Earlier,  INPUT  projected  that  less  than  20%  of  large  scale  computer  capacity 
was  available  for  applications  program  execution.  Internal  IBM  attempts  to 
quantify  the  performance  improvement  under  MVS/SE  provide  some  insight 
into  operating  systems  importance  in  systems  performance.  Exhibit  11-2  shows 
the  reduction  in  Supervisory  State  available  with  MVS/SE  and  the  resulting 
improvements  in  throughput  for  various  IBM  systems  in  various  operating 
environments. 

MVS/SE  reduces  supervisory  state  by  20%  to  23%  across  all  systems. 

This,  in  turn,  results  in  throughput  improvements  of  between  16%  and 
20%,  making  MVS/SE  a very  good  investment.  As  IBM  points  out,  the 
19%  improvement  in  throughput  represents  increased  processing  power 
which  nearly  matches  an  entire  370/158.  (One  INPUT  client  estimates 
more  than  75%  of  a 370/ 158.) 

Given  the  reduction  in  supervisory  state  and  the  carry  through  to 
improved  throughput,  it  Is  possible  to  estimate  how  much  time  was 
spent  in  the  supervisor  prior  to  MVS/SE.  These  figures  reveal  that  for 
batch  work  on  uniprocessors,  the  operating  systems  time  represents 
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EXHIBIT  11-2 


PERFORMANCE  IMPROVEMENT  UNDER 
MVS/SE  (BATCH) 


SYSTEM 

PERCENT 

REDUCTION 

IN  SUPERVISORY 
STATE 

PERCENT 

THROUGHPUT 

IMPROVEMENT 

PERCENT 
OPERATING 
SYSTEMS 
TIME  WITHOUT 
MVS/SE 

158 

20% 

16% 

80% 

158AP 

22 

20 

91 

168 

21 

17 

81 

1 68MP 

22 

20 

91 

3032 

21 

16 

76 

3033 

23 

19 

83 
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between  76%  to  83%  of  executed  CPU  cycles.  With  the  AP  and  MP 
systems  it  represents  91%. 

These  findings  tend  to  confirm  hardware  and  software  monitor 
measurements  which  were  the  basis  for  INPUT'S  original  estimates. 

While  the  batch  environment  provides  a good  estimate  of  the  relationship 
between  supervisory  and  problem  program  state,  the  estimate  does  not  carry 
over  into  other  operating  environments.  Exhibit  II-3  presents  the  performance 
improvement  obtained  with  MVS/SE  when  the  workload  consists  of  batch  plus 
TSO  or  IMS. 

While  the  reductions  in  supervisory  state  are  as  high,  (or  higher)  in  the 
TSO/Batch  and  IMS/Batch  environments  as  in  straight  Batch,  the 
reductions  do  not  translate  to  as  much  improved  throughput  (especially 
for  IMS). 

Since  it  is  safe  to  assume  that  both  TSO  and  IMS  increase  supervisory 
overhead,  it  would  seem  logical  that  throughput  improvement  would  be 
maintained  at  a high  level.  However,  it  seems  apparent  that 
"throughput"  as  measured  in  the  study  was  heavily  related  to  the  batch 
workload.  Servicing  of  TSO  and  IMS  could  be  Improved  substantially 
but  the  batch  load  would  have  to  "share"  the  reduced  supervisor  time. 

In  other  words,  certain  operating  environments  are  more  sensitive  than 
others  to  improvements  in  systems  overhead. 

Under  any  circumstances,  it  is  readily  apparent  that  improved  "performance" 
from  the  users  point  of  view  is  directly  related  to  operating  systems 
performance.  Therefore  internal  performance  for  purposes  of  computing 
price/performance  will  be  adjusted  to  reflect  the  impact  of  MVS/SE,  as  shown 
in  Exhibit  11-4.  (A  more  detailed  analysis  of  software  is  presented  in  the  next 
section.) 
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EXHIBIT  11-3 


PERFORMANCE  IMPROVEMENT  UNDER 
MVS/SE  (TSO/BATCH  S IMS/BATCH) 


SYSTEM 

REDUCTION 
SUPERVISORY  STATE 
(PERCENT) 

THROUGHPUT 

IMPROVEMENT 

(PERCENT) 

PERCENT  "CARRY 
THROUGH"(^ 

TSO/ 

BATCH 

IMS/ 

BATCH 

TSO/ 

BATCH 

IMS/ 

BATCH 

TSO/ 

BATCH 

IMS/ 

BATCH 

158 

21% 

N/A 

16% 

N/A 

76% 

N/A 

158AP 

22 

N/A 

18 

N/A 

82 

N/A 

168 

21 

24 

16 

14 

76 

58 

168MP 

22 

28 

18 

18 

82 

64 

3032 

20 

N/A 

15 

N/A 

75 

N/A 

3033 

24 

23 

16 

17 

67 

74 

Q PERCENT  "CARRY  THROUGH"  IS  MERELY  A RATIO  BETWEEN  THE  REDUCTION 
IN  SUPERVISORY  STATE  AND  THROUGHPUT  IMPROVEMENT. 
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EXHIBIT  11-4 


PRICE/PERFORMANCE  COMPARISONS 
LARGE  SCALE  IBM  & AMDAHL  MAINFRAMES 


PROC- 

ESSOR 

INTERNAL 
PER- 
FORMANCE 
1A//0  MVS/SE 

P/P 

W/0 

MVS/SE 

INTERNAL 
PER- 
FORMANCE 
WITH  MVS/SE 

P/P 

WITH 

MVS/SE 

P/P 

3031 

BASE 

WITH  MVS/SE 

370/158-3 

(PRIOR 

3/77) 

1.00 

1.00 

1.16 

1.16 

370/158-3 

(AFTER 

3/77) 

1.00 

1.60 

1.16 

1.86 

0.52 

3031 

1.20 

3.10 

1.40 

3.60 

1.00 

370/168-3 

2.  90 

2.40 

3.  36 

2.80 

0.78 

3032 

3.00 

4.  40 

3.  50 

5.10 

1.40 

470V/ 5- II 

2.80 

4.70 

3.10 

5.30 

1.47 

3033 

5.20 

5.50 

6.10 

6.40 

1 . 80 

470V/ 6- 11 

4.60 

6.80 

5.20 

7.80 

2.17 

470V/ 7 

6.40 

7.50 

7.20 

8.40 

2.33 

470V/ 8 

8.00 

9.00 

10.50 

2.92 

3033  MP 

8.  80 

10.  30 

5.20 

1.40 
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C.  CONCLUSIONS  CONCERNING  PRICE/PERFORMANCE 


• IBM  has  managed  to  close  the  gap  in  internal  performance  between  the  30XX 
series  and  the  Amdahl  470  series.  Furthermore,  IBM  continues  to  pursue  an 
aggressive  pricing  policy.  This  has  resulted  in  narrowing  the 
price/performance  advantage  that  Amdahl  previously  held  over  the  IBM 
systems. 

• MVS/SE  increases  price/performance  significantly  and  should  be  considered  a 
good  "buy."  Amdahl's  implementation  of  MVS/SE  is  not  as  effective  as  IBM's 
and  results  in  further  erosion  of  its  price/performance  advantages. 

• Amdahl  has  met  this  challenge  at  the  high  end  of  its  line  with  the  470V/8,  but 
may  have  to  make  adjustments  to  its  other  systems.  Exhibit  11-5  presents  a 
price/performance  matrix  which  relates  the  current  IBM  and  Amdahl 
offerings.  (Amdahl  price  reductions  occurred  during  the  course  of  this  study.) 

INPUT'S  research  has  consistently  indicated  that  over  25%  is  clearly 
needed  to  demonstrate  a price/performance  advantage  sufficient  to 
motivate  users  to  change  vendors  (unless  other  factors  such  as  delivery 
schedules,  desire  for  multiple  vendors,  etc.,  are  of  paramount 
importance). 

On  this  basis,  the  470V/5-II  is  competitive  with  the  3031,  the  470V/6-II 
Is  competitive  with  the  3032  and  the  470V/8  Is  competitive  with  the 
3033. 

However,  the  470  V/7  is  only  marginal  when  compared  with  the  3033, 
which  is  what  prompted  the  470V/8.  Since  delivery  of  the  470V/8  will 
not  start  until  next  September,  superior  delivery  schedules  of  the 
470V/7  (compared  to  the  3033)  will  be  emphasized  in  the  interim. 
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PRICE/PERFORMANCE  RELATIONSHIPS 
LARGE  SCALE  IBM  S AMDAHL  MAINFRAMES 
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Another  way  of  analyzing  competitive  systems  is  to  group  them 
according  to  price.  Competitive  systems  in  terms  of  price  (less  than 
10%  difference)  are  grouped  in  each  column  of  Exhibit  11-5.  This 
indicates  that  the  Amdahl  470V/5-II  may  have  difficulty  against  he  3032 
in  the  marketplace,  and  the  470V/8  is  obviously  intended  as  a replace- 
ment system  for  the  470V/7. 

• The  price/performance  ratios  are  based  on  "raw"  performance  and  there  are 
indications  that  IBM  has  tuned  its  systems  for  an  interactive,  transaction 
oriented  environment  - in  other  words,  the  "commercial"  market.  This  will 
result  in  drastically  changed  relationships  in  certain  competitive  situations. 

• For  example,  INPUT  projected  that  IBM  might  develop  a "sort  box"  for  its 
systems.  While  this  has  not  occurred,  the  3033  appears  to  out-perform  the  470 
series  out  of  proportion  to  indicated  internal  performance  when  sorting.  Since 
sorting  represents  over  20%  of  production  time  in  the  typical  commercial 
environment,  this  can  be  a decided  advantage  for  IBM  when  running 
commercial  benchmarks. 
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Ill  SOFTWARE  IS  THE  KEY  - NOW 

AND  IN  THE  FUTURE 


Ill 


SOFTWARE  IS  THE  KEY  - NOW  AND  IN  THE  FUTURE 


A.  CURRENT  IBM  LARGE  SCALE  SOFTWARE  SYSTEMS  ARE  OBSOLETE 


• In  previous  reports  INPUT  has  stated  that  current  operating  systems  were  not 
designed  to  support  today's  environment  for  the  following  reasons: 

They  were  designed  to  make  maximum  use  of  a resource  (processors) 
which  was  expensive  but  is  now  relatively  inexpensive.  In  fact,  there 
are  many  indications  that  the  cost  of  processors  may  become  insig- 
nificant when  compared  with  storage,  software,  and  maintenance. 

Systems  software  consumes  such  a high  proportion  of  available  CPU 
capacity  that  it  is  the  primary  factor  to  be  considered  in  planning. 

IBM  operating  systems  are  complicated  and  under  control  of  the  vendor. 
This  presents  user  DP  management  with  an  almost  unsurmountable 
problem  when  attempting  to  develop  a meaningful  long  range  plan  (in 
terms  of  either  capacity  or  applications  implementation). 

Most  functions  currently  performed  by  operating  systems  on  large  scale 
IBM  (or  IBM  compatible)  systems  can  be  performed  more  effectively  on 
an  architecturally  or  geographically  distributed  basis.  (See  "The  Future 
of  Large  Scale  IBM  Mainframes  (1978-1983).") 
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Users  have  consistantly  expressed  a preference  for  easy-to-use  systems. 
Current  IBM  operating  systems  are  so  complicated  that  they  represent 
a primary  detriment  to  effective  applications  implementation.  This 
often  manifests  itself  in  faster  implementation  time  on  minicomputers. 

The  larger  scale  software  systems  are  programmer  oriented  and  not  end 
user  oriented. 

The  current  operating  systems  (especially  VS  in  all  its  versions)  were 
not  specifically  designed  for  the  commercial  marketplace. 

• It  becomes  Important  to  review  and  understand  systems  software  not  only 
because  of  its  obvious  impact  on  systems  performance  and  price/performance, 
but  because  in  the  future  the  user  is  going  to  be  asked  to  pay  for  it. 

• Performance  problems  have  been  mentioned  briefly,  but  a few  examples  will 
give  a better  indication  of  the  severity  of  the  overall  situation. 

James  Martin,  when  still  with  IBM,  stated  that  IMS  had  exceeded  even 
IBM's  expectations  of  using  CPU  cycles.  His  estimate  was  that  a single 
IMS  transaction  would  require  the  execution  of  70,000  lines  of  code.  A 
large  commercial  bank  which  INPUT  interviewed  stated  this  was 
conservative  - actual  measurements  of  their  applications  set  revealed 
that  between  100,000  to  125,000  instructions  were  executed  per  IMS 
transaction. 

Recently  published  tests  have  indicated  that  a sort  can  use  over  8%  of 
the  CPU  capacity  of  a 3033.  (Since  sorting  is  a "superior  function"  on 
the  3033  (as  compared  to  Amdahl),  it  is  estimated  that  the  same  sort 
would  use  12%  of  the  capacity  of  an  Amdahl  470V/6-11.)  Because 
internal  sorting  does  not  require  that  much  CPU  power,  the  problem 
must  be  in  servicing  input/output  requests  (an  operating  systems 
problem). 
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In  other  words,  fundamental  commercial  data  processing  functions 
which  have  been  absorbed  by  the  operating  systems  are  extremely 
expensive  under  historic  IBM  implementation  of  systems  software.  The 
price  of  the  simple  statement:  "the  user  need  not  concern  himself"  may 
be  extremely  high. 

One  of  the  primary  problems  in  performance  of  a virtual  storage  operating 
system  relates  to  "locality  of  reference."  Early  experimentation  at  IBM 
revealed  good  locality  of  reference  for  scientific  programs.  However, 
commercial  programs  (and  especially  transaction  driven  systems)  do  not 
achieve  good  locality  of  reference  unless  programs  have  been  carefully 
constructed.  Yet,  this  careful  construction  could  negate  "good"  programming 
practices  in  the  commercial  environment.  For  example: 

Binary  search  techniques  are  not  conducive  to  localities  of  reference. 
Therefore,  the  IBM  Research  Journal  (Volume  Twelve,  Number  Three, 
1973)  recommends..."resequencing  the  table  by  frequency  of  use  so  that 
a sequential  search  may  be  used."  (An  early  deficiency  in  IBM 
operating  systems  (OS/MVT)  was  a serial  search  of  device  tables  which 
significantly  impacted  performance  in  large  installations.  So  it  is 
possible  IBM  never  believed  in  the  use  of  binary  search  techniques.) 

Another  technique  to  be  avoided  is  the  use  of  "large,  linked  lists  if 
these  techniques  can  be  avoided."  Linked  lists  (or  transfer  vectors)  are 
especially  useful  in  transaction  processing. 

Therefore,  current  operating  systems  not  only  cause  substantial  performance 
problems  in  their  own  right,  they  restrict  the  use  of  certain  programming 
techniques.  In  fact,  the  recommendations  for  effective  programming  of 
virtual  storage  systems  add  substantial  complexity  to  data  management  in 
many  applications. 
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B. 


WHAT  WILL  HAPPEN  NEXT  IN  SYSTEMS  SOFTWARE  AND 
PRICE/PERFORMANCE 


• Indications  from  the  low  end  of  IBM's  product  lines  (Series/ 1 and  System  38  as 
well  as  the  8100)  are  that  in  the  future  IBM  will  unbundle  its  operating  systems 
in  pricing  new  hardware  announcements.  This  obviously  can  substantially 
impact  price/performance. 

The  cost  of  software  for  Series/ 1 is  at  least  equivalent  to  the  cost  of 
the  processor  over  the  life  of  the  system.  Both  the  System  38  and  the 
8100  follow  the  same  pattern. 

It  is  anticipated  that  the  H-series  (INPUT  refers  to  this  as  the  VP 
series)  will  unbundle,  and  that  this  will  be  done  on  an  extremely  refined 
basis  so  that  true  cost  will  be  difficult  to  determine  without  specific 
analysis.  For  example,  software  (or  firmware)  support  for  specific 
devices  will  be  priced  separately,  making  the  cost  of  what  is  now 
considered  part  of  the  operating  system  dependent  upon  configuration. 

• This  will  make  the  direct  comparison  of  price/performance  of  today's  systems 
with  the  new  product  line  extremely  difficult,  if  not  impossible. 

• In  addition,  IBM  has  not  made  detailed  software  information  available  at 
announcement  time  of  its  new  systems,  but  has  pushed  it  back  close  to 
delivery  time. 

• The  fact  that  competition  will  not  know  the  pricing  mix  of  hardware  and 
software  until  announcement  time  and  the  detailed  software  support  plan  until 
close  to  first  customer  shipment,  will  create  a difficult  competitive  situation 
for  the  entire  concept  of  plug  compatible  mainframes.  In  other  words,  even  if 
a PCM  has  the  technical  resources  to  duplicate  IBM  hardware  and/or  software 
(which  is  not  necessarily  a good  assumption)  there  will  be  a substantial  lag  in 
implementation. 
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• It  appears  that  Amdahl  recognizes  this  and  is  prepared  to  "zero  in"  on  MVS  as 
a point  of  concentration  for  the  early  1980s. 

The  announcement  of  the  VM/Performance  Enhancement  by  Amdahl  is 
compatible  with  INPUT'S  projection  of  the  IBM  VP  series.  It  will 
enhance  MVS  performance  in  that  environment. 

There  will  be  a period  of  years,  after  the  announcement  of  IBM's  new 
large  scale  product  line,  when  MVS  will  be  the  primary  operating 
system  in  use.  Amdahl  is  planning  to  operate  in  that  environment  more 
effectively  than  IBM  during  that  period. 

Other  anticipated  Amdahl  enhancements  of  current  IBM  support  will 
probably  fall  in  the  data  base/data  communications  area. 

it  appears  that  this  is  a viable  technical  strategy  on  Amdahl's  part  (in 
fact,  it  may  be  the  only  practical  strategy).  However,  It  can  be 
anticipated  that  concentration  on  an  "obsolete  software  technology" 
may  have  some  negative  impact  in  the  marketplace  and  the  financial 
community. 

• There  appears  to  be  great  opportunity  for  improved  software  for  both  current 
and  future  IBM  systems.  In  the  past,  specific  software  products  have  been 
developed  with  considerable  success  (sorts,  compilers,  data  base  systems, 
etc.).  However,  since  the  IBM's  operating  systems  were  "free,"  these  did  not 
appear  to  be  a promising  market  (except  for  performance  improvement). 

Once  IBM  abandons  current  users  of  these  "free  systems"  - and  they  will 
- the  time  will  be  ripe  for  improved  or  even  replacement  systems. 

The  attitude  that  many  man  centuries  of  effort  are  required  to  develop 
systems  software  has  been  mentioned  often  by  IBM.  However, 
numerous  examples  exist  to  disprove  this  contention  (some  even  within 
IBM).  The  availability  of  inexpensive  processors  (either  new  or  used) 
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will  encourage  the  development  of  tailored  systems  which  will  enhance 
both  the  life  and  throughput  of  systems  using  conventional  software 
design. 

The  announcement  of  the  new  systems  on  a completely  unbundled  basis 
will  encourge  such  software  development. 

However,  IBM  has  many  advantages  in  terms  of  timing,  economy  of 
scale,  software  maintenance,  and  control  over  the  hardware/firm- 
ware/software interface. 

• Under  any  circumstances,  the  future  will  be  software  (or  problem  solution) 
oriented  and  the  traditional  fascination  with  hardware  price/performance  will 
disappear.  In  fact,  in  most  large  companies  both  computer  hardware  and 
software  concerns  will  probably  be  replaced  by  emphasis  on  communications 
problems  and  opportunities. 


C RAMIFICATION  FOR  USERS 


• Despite  the  obvious  success  of  the  IBM  30XX  series,  INPUT  does  not  feel  the 
announcement  of  the  new  large  scale  product  line  will  be  delayed  beyond  the 
1980-81  timeframe  projected  in  our  previous  report.  Facts  supporting  this  are 
as  follows; 

Recent  IBM  announcements  (such  as  8100  memory)  have  clearly  illus- 
trated that  the  technology  is  obsolete. 

The  pending  IBM  E-serles  will  place  additional  pr ice/ performance 
pressure  on  the  30XX  series,  especially  at  the  low  end  of  the  line. 
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The  establishment  of  the  IBM  Intermediate  Systems  Division  implies  the 
type  of  internal  IBM  competition  which  will  force  the  announcement  of 
new  technology  (just  as  DPD  and  GSD  competed  in  the  past). 

The  problems  presented  by  PCMs  continue,  and  only  a new  product  line 
can  contain  these  problems. 

Current  systems  (hardware  and  software)  still  do  not  adequately  support 
interactive  and  distributed  processing  in  a satisfactory  manner. 

The  ability  to  make  direct  price/performance  comparisons  between  IBM  and 
PCM  systems  has  already  been  complicated  by  MVS/SE,  and  this  is  only  the 
first  step  in  a complicated  hardware/firmware/software  strategy  which  will 
make  planning  much  more  complicated  for  users. 

Hardware  performance  measurement,  while  complex,  is  relatively  simple 
compared  to  all  of  the  intricacies  of  determining  the  value  of  software 
systems.  Such  evaluation  will  be  forced  upon  users  in  an  unbundled  environ- 
ment. It  is  not  too  early  to  concentrate  on  software  evaluation  as  a major 
area  in  data  processing  planning. 

The  continuing  price  adjustments  of  processors  and  memories  indicate  that 
users  will  continue  to  get  improved  price/performance  during  the  interim 
period  before  announcement  of  IBM's  new  product  line.  However,  after 
announcement,  the  impact  of  delivery  schedules  on  payback  periods  must  be 
considered. 

The  determination  of  residual  values  is  becoming  of  increasing  importance  in 
making  capital  investments  in  both  the  30XX  series  and  PCMs.  INPUT'S  next 
residual  value  update  will  be  available  in  April  1979. 
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The  price/performance  projections  for  IBM's  VP  series  contained  in  the  Vendor 
Watch  report  "The  Future  of  IBM  Mainframes"  are  still  considered  to  be 
accurate  on  a straight  hardware  basis.  However,  they  may  be  subject  to 
substantial  impact  when  software  pricing  is  taken  into  account.  INPUT  plans 
to  make  systems  software  the  subject  of  a future  research  report. 
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SUBSCRIPTION  PROGRAMS:  Designed  for  clients  with  a continuing  need  for 
information  about  a range  of  subjects  in  a given  area.  All  subscription  programs  are 
fixed  fee  and  run  on  a calendar  year  basis: 

• Planning  Service  for  Computer  & Communications  Users  - Provides  managers 
of  large  computer/communications  facilities  with  timely  and  accurate 
Information  on  developments  which  affect  today's  decisions  and  plans  for  the 
future. 

• Small  Establishment  Service  - Analyzes  and  forecasts  small  establishment 
( < 500  employees)  use  of  office,  communication,  and  computer  services  and 
products.  Applications  requirements  and  economics  are  emphasized. 

• Computer  Services  Market  Analysis  Service  - Provides  market  forecasts  and 
business  Information  to  software  and  processing  services  companies  to  support 
planning  and  product  decisions. 

• Computer  Services  Company  Analysis  and  Monitoring  Program  - Provides 
immediate  access  to  detailed  information  on  over  2,000  companies  offering 
software  and  processing  services  in  the  U.S.  ancfEurope. 

MULTICLIENT  STUDIES:  Research  shared  by  a group  of  sponsors  on  topics  for  which 
there  is  a need  for  in-depth  "one-time"  information.  A multiclient  study  typically  has 
a budget  of  over  $100,000,  yet  the  cost  to  an  individual  client  is  usually  less  than 
$10,000.  Recent  studies  specified  by  clients  include: 

• Computer  and  Office  Equipment  Maintenance 

• Value  Added  Network  Services 

• IBM  Series/ 1 Analysis 

CUSTOM  RESEARCH:  Custom  studies  are  proprietary  to  a client.  Fees  typically 
range  from  $5,000  to  over  $50,000  and  are  a function  of  the  extent  of  the  research 
work.  Examples  of  recent  assignments  include: 

• Survey  Fortune  500/50  companies  to  determine  plans  for  distributed  data 
processing. 

• Compare  the  internal  charges  for  EDP  services  in  a large  company  to  those  of 
commercially  available  services. 

• Determine  the  market  potential  for  an  associative  Relational  Data  Base 
Management  System  Processor. 

• Conduct  the  1978  ADAPSO  Survey  of  the  Computer  Services  Industry, 

• Analyze  the  opportunities  and  problems  associated  with  packaging  terminals 
and/or  minicomputers  with  remote  computing  services. 
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THE  COMPANY  " 


INPUT  provides  planning  information, 
analysis,  and  recommendations  to  managers 
and  executives  in  the  information  processing 
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The  company  carries  out  continuous  and  in- 
depth  research.  Working  closely  with  clients 
on  important  issues,  INPUT’S  staff  members 
analyze  and  interpret  the  research  data, 
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have  over  20  years  experience  in  their 
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enables  INPUT  to  supply  practical  solutions 
to  complex  business  problems. 
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